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January  5,  1875. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 

Twenty-two  members  present. 

The  following  papers  were  presented  for  publication : — 
"  On  the  Lingual  Dentition  and  Genitalia  of  Partula  and  other 
Pulmonata."     By  Wm.  G.  Binney. 

"  On  the  Jaw  and  Lingual  Membrane  of  North  American  Ter- 
restrial Pulmonata."     By  Wm.  G.  Binney. 

On  the  Transition  Beds  of  the  Saskatchewan  District, — Prof 
Cope  communicated  the  results  of  an  examination  of  a  series  of 
vertebrate  fossils  collected  near  the  Milk  River  by  George  M. 
Dawson,  geologist  of  the  British  North  American  Boundary  Com- 
mission. These  were  derived  from  beds  of  the  Fort  Union  Epoch, 
from  a  horizon  one  and  two  hundred  feet  above  the  beds  of  creta- 
ceous No.  5.  They  embrace  eight  species  of  reptiles  which  are 
determinable  from  the  specimens,  representing  the  two  orders 
Dinasauria  and  Testudinata.  The  specimens  are  the  following : 
Dinosauria,  Cionodon  stenopsis^  sp.  nov.;  fHadrosaurus^  sp.  (with 
the  caudal  vertebra  slightly  opisthocoelian) ;  Gompsemys  fvictus^ 
Leidy;  Gompsemys  ogmius^sp.  nov.;  Plastomenxis  coalescens^  sp. 
nov. ;  Plastomenus  costatus^  sp.  nov. ;  Trionyx  ?8p.,  and  Trionyx 
vagans.     The  species  marked  with  question    are  represented  by 
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such  fragmentfl  as  to  forbid  final  determination,  thon<^li  the  nnnic 
given  is  probably  correct.  The  Dinosaurian  rcmain.s  an*  most 
abundant,  includin<]:  fragments  of  many  parts  of  the  skeletons  of 
several  8|)ecic8.  The  Cionodon  stenrtpsis  is  of  about  tlio  size  of  the 
r.  arrMun^  Co|)e,  but  has  a  much  diminished  palatine  face  of  the 
maxillary  bone,  and  the  teeth  do  not  present  the  longitudinal  keel 
on  the  lower  part  of  the  crown  se<»n  in  the  more  southern  saurian. 

The  8i)ecies  represent  a  |>ortion  of  the  fauna  of  the  Fort  Union 
K|x>ch,  as  observed  in  Dakota  and  Colorado,  and  the  presence  of 
Dinoiianria  demonstrates  again  its  [>ertinence  to  the  cretaceous 
period.  The  genus  of  tortoises  (Jomptfemya^  Leidy,  i.s  peculiar  to 
the  Fort  Union  Epoch,  while  Fla«tomenuH^  Coi>e,  Ixflongs  to  the 
Kocene.  Its  presence  in  this  fauna  would  constitute  an  import- 
ant assimilation  to  the  lower  tertiary,  but  the  8|HH;imens  are  not 
complete  in  some  |)oint8  necessary  to  a  final  reference.  The 
spei'ies  are  in  any  cane  nearly  allied  to  that  genus. 

There  are,  however,  gar  scales  include<l  in  the  collection,  which 
closely  resemble  those  of  the  genus  Clantein  of  the  lower  Kocenes 
of  the  Rocky  Mountains.  This  is  empirically  another  indication 
of  near  connection  with  tertiary  time,  but  not  conclusive,  since 
allied  genera  have  a  much  earlier  origin  in  mesozoic  time.  For 
the  present  their  occurrence  in  this  fauna  cannot  bo  regarded  as 
of  much  weight  in  comparison  with  the  presence  of  numerous 
Dinosauria^  an  order  which  in  every  other  known  portion  of  the 
earth  perished  with  the  age  of  ammonites  and  pteroclactyles. 
Nevertheless  the  list  of  s|)ecies,  short  as  it  is,  indicaten  the  future 
discovery  of  a  complete  transition  from  cretaceous  to  eocene  life 
more  clearly  than  any  collection  yet  obtaine<l  marking  this  horizon 
io  the  West. 

Mineralogical  Notes. — Prof,  Persifor  Frazer,  Jr.,  explained  that 
in  his  communication  of  Dec.  22,  1874,  for  Diorite  he  meant  Sya- 
nite.  Prof.  Frazer  also  s}M)ke  of  some  observations  recently  made 
by  him  on  a  8|>ecimen  of  Chlorite  8late  in  which  were  found  cryn- 
tals  of  Oligoclase  which  were  again  found  upon  examination  to 
contain  other  crystals  of  Chlorite  slate. 


January  12. 
The  President,  Dr.  Ri'sciienberoer,  in  the  chair. 
Seventeen  mcmlters  present. 

The  Heri^tology  of  Florida, — Prof.  C(»PE  made  some  remarks 

on  the  Hatrat'hians  and  Reptiles  of  Florida.     He  stnte<l  that  it 

uetl  a  distinct  muInH vision  c»f  the  Austroriparian  region  (see 

*•  Atlas  of  the  UniUnl  States,  1873,  for  a  review  of  the  Geo- 
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graphical  Distribution),  the  evidence  furnished  by  the  lower  ver- 
tebrates confirming  that  derived  from  the  higher  vertebrata  and 
the  plants.  There  are  fifteen  species  of  Batrachia  and  Reptilia 
not  found  in  any  other  part  of  North  America ;  three  of  these  occur 
in  Cuba,  but  none  elsewhere.  He  then  stated  that  Mr.  Meek  had 
recently  sent  to  the  museum  of  the  Smithsonian  Institution  a  spe- 
cies of  Elaps^  the  E.  distans  of  Kennicott,  which  had  been  known 
previously  from  the  Sonoran  region  only.  This  discovery  might 
be  associated  with  that  of  the  western  burrowing  owl  in  Florida, 
and  the  fact  that  the  Floridan  Ophibolus  getulus  presents  the 
same  number  of  rows  of  scales  as  the  black  and  white  Ophiboli  of 
the  Sonoran  region. 


January  19. 
The  President,  Dr.  Ruschenberqer,  in  the  chair. 
Twenty-four  members  present. 

On  a  Fungus  in  a  Flamingo, — Prof  Leidy  remarked  that  a 
pair  of  Flamingoes  had  recently  died  in  the  Garden  of  the  Zoologi- 
cal Society  at  Fairmount  Park.  Dr.  Chapman,  who  had  dissected 
the  birds,  called  his  attention  to  the  diseased  condition  of  the  lungs 
of  one  of  them,  the  other  not  being  affected  in  this  respect.  The 
posterior  part  of  the  lungs  on  both  sides,  contiguous  to  the  abdo- 
minal air  sacs,  was  occupied  by  an  indurated  brown  substance,  in 
striking  contrast  with  the  usual  bright  roseate  hue  of  the  neigh- 
boring pulmonary  tissue.  An  incision  made  into  the  indurated 
substance  exhibited  a  brown  compact  surface  with  greenish-black 
dots  which  corresponded  with  the  bronchial  tubes.  On  micro- 
scopical examination  the  substance  was  found  to  be  pervaded  with 
a  fungous  vegetation,  and  the  greenish-black  dots  were  due  to  the 
fruit  heads  profusely  covered  with  colored  spores. 

Prof.  Owen,  upwards  of  forty  years  ago,  mentioned  the  existence 
of  a  green  mould  he  had  observed  in  the  lungs  of  a  Flamingo, 
which  died  in  the  menagerie  of  the  Zoological  Society  of  London, 
but  he  gave  no  description  of  the  plant  by  which  we  can  recognize 
it.  Since  then  many  accounts  have  been  given  of  the  existence 
of  fungous  vegetation  in  the  diseased  lungs  of  various  birds,  but 
I  think  it  has  not  been  determined  whether  the  diseased  condition 
was  due  to  the  fungus,  or  whether  this  was  a  subsequent  produc- 
tion. 

The  plant  observed  in  our  diseased  Flamingo  belongs  to  the 
Moulds  or  Mucedines,  and  is  evidently  an  Aspergillus.  A  number 
of  species  of  this  genus  have  been  described,  growing  on  various 
decaying  substances.  The  common  Blue  Mould  found  in  cheese 
and  bread  kept  in  a  damp  place,  is  the  Aspergillus  glaucus.  From 
this  the  mould  of  the  Flamingo  is  quite  distinct  in  the  structure  of 
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the  fruiting  receptacles,  in  which  respect  it  more  nearly  resembles 
the  Aspergillus  dubius^  growing  on  rabbit's  dang.  The  Asper- 
gillus of  the  Flamingo,  1  suspect  to  be  the  same  as  one  described 
by  M.  Robin,  under  the  nKme  of  Aspergillus  nigrescens^  discorered 
by  him  in  the  lungs  of  a  pheasant  (Fhasianus  colchicus)  affected 
with  phthisis. 

In  the  Flamingo  mould,  the  mycelium  consisted  of  a  dense  (lock 
of  delicate  ramifying  filaments  pervading  the  indurated  pulmonary 
tissue,  which  consisted  largely  of  nucleated  cell  elements  and 
granules.  The  threads  of  the  m3x*elium  were  branching,  and  occq- 
pied  on  the  interior  with  clear  globules  appearing  like  rows  of 
beads.  The  threads  measured  usually  the  ^i^th  of  a  millimetre  or 
less  in  diameter. 

The  fruiting  stems  (see  accompanying  figure)  were  straight, 
from  one-fourth  to  two-fifths  of  a  millimetre  long,  not  articulated, 

usually  simple,  and  rarely  divided  approximating  a 
right  angle,  near  the  head.  They  were  about  the 
^Igtli  mm.  wide  at  the  m3'celial  origin  and  double 
the  width  approaching  the  head.  The  head  continuous 
with  the  stem  was  pyriform ;  or  the  stem  expanded 
into  a  globular  receptacle,  which  was  closely  crowded 
with  linear  processes,  or  sporophores,  supporting  the 
spherical,  translucent  colored  spores.  The  latter  pro- 
fusely invested  the  heads,  but  were  too  ri|)e  and 
readily  detached  to  determine  their  exact  arrangement 
in  relation  with  the  sporophores.  These,  on  tiie  con- 
trary, remained  firmly  attached  to  the  receptacle. 
The  receptacles  measured  from  the  ^^i^th  mm.  to  the 
mm.  The  stratum  of  sporophores  was  from 
y|,th  mm.  to  the  j^^th  mm.  thick.     The  spores  were 

tl>^  3  93^  ™™-  i"  diameter. 

By  transmitted  light,  the  spores  appeared  so  faintly 
colored  that  the  tint  was  undetermine<l ;  by  reflected 
light,  in  mass  they  appeared  of  a  greenish  hue.    The 
receptacles  including  the  sporophores  ap|>eared  fus- 
cous by  transmittal  light,  but  white  by  reflected  light. 
In  M.  Robins*  plate  of  A,  nigrescens  he  represents 
most  of  the  fruiting  stems  as  articulated,  but  in  our  plant  none 
of  this  character  were  detected. 


.'otl« 


3.16  dlam 


January  2C}. 

The  President,  Dr.  Rlsghenberger,  in  the  chair. 

Twenty -one  meralwrs  present. 

The  resignation  of  Lloyd  P.  Smith  as  a  member  of  the  Academy, 
was  read  and  accepteil. 

The  following  were  elected  members: — 
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J.  M.  Patterson,  Clias.  A.  Young,  Dr.  Alex.  Muckle,  Uugh  J. 
Fagan,  Nicholas  Lennig,  and  Wni.  V.  McKean. 

The  following  standing  committees  were  elected  for  the  year 
18t5  :— 


Anthropology. 

J.  Aitken  Meigs, 
Henry  S.  Schell, 
J.  F.  Richardson, 
Edw.  Goldsmith, 
H.  C.  Chapman. 

Comparative  Anatomy. 
Harrison  Allen, 
J,  H.  McQuillan, 
Jos.  Leidy, 
H.  C.  Chapman, 
R.  S.  Kenderdine. 

Ornithology. 

Edwin  Sheppard, 
Jas.  A.  Ogden, 
Wm.  G.  Freedly, 
Richard  K.  Betts, 
Sarah  P.  Monks. 

Articulata. 

Geo.  H.  Horn, 
R.  S.  Kenderdine, 
T.  Hale  Streets, 
John  L.  LeConte, 
H.  C.  Chapman. 

Botany. 

Thomas  Meehan, 
Isaac  Burke, 
J.  H.  Redfield, 
R.  S.  Kenderdine, 
Rachel  Bodley. 

Mammalogy. 

Harrison  Allen, 
Edw.  D.  Cope, 
H.  C.  Chapman, 
U.  Smith, 
Horatio  C.  Wood,  Jr. 


Radiata. 

Geo.  H.  Horn, 
J.  Hunt, 

R.  S.  Kenderdine, 
Samuel  B.  Howell, 
Bernard  A.  Hoopcs. 

Stratigraphio  Geology- 

J.  P.  Lesley, 

F.  Y.  Hayden, 

Franklin  Piatt, 

Persifor  Frazer,  Jr., 

Clarence  S.  Bement. 

« 

Vertebrate  Paleontology. 
Jos.  Leidy, 
Edw.  D.  Cope, 
Harrison  Allen, 
Wm.  H.  Dougherty, 
Persifor  Frazer,  Jr. 

Mineralogy. 

Wm.  S.  Yaux, 
Edw.  Goldsmith, 
Jos.  Wilcox, 
Clarence  S.  Bement 
Persifor  Frazer,  Jr. 

Physics. 

Robert  E.  Rogers, 
J.  G.  Hunt, 
Robt.  Bridges, 
J.  H.  McQuillan, 
Alex.  Wilcocks. 

Invertebrate  PALiEONTOLOGY. 
T.  A.  Conrad, 
Horatio  C.  Wood,  Jr., 
Persifor  Frazer,  Jr., 
Geo.  A.  Konig, 
Edw.  D.  Cope. 
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Ichthyology. 

Edw.  D.  Cope, 
Tiinrldeus  Korria, 
J.  H.  Bedfield, 
Chas.  F.  Parker, 
A.  G.  Reed. 

Herpetoloov. 

Edw.  D.  Cope, 
Hnrrison  Allen, 
Samuel  B.  Howell, 
Chaa.  F.  Parker, 
J.  Wilson. 

Library. 

Jos.  Leidy, 


Chemistry. 

F.  A.  Genth, 

Robt.  Bridges, 

Edw.  Goldsmith, 

Samuel  B.  Howell, 

Rachel  Bodloy, 
Instruction  and  Lectures. 

Hector  Tyndale, 

J.  Aitken  Meigs, 

W.  S.  W.  Ruse  hen  l>erger, 

Howard  N,  Potts, 

Aubrey  H.  Smith. 


Chas.  F.  Parker, 
Geo.  W.  Tryon,  Jr., 
W.  S.  W.  Rusch  en  larger, 
J.  Q.  Richardson. 


Februaby  2. 
The  President,  Dr.  Ruscbenbekqer,  in  the  chair. 
Twenty-eiglit  members  present. 
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Fig.  1. 


Head. 


Tall. 


40  diam. 


2  to  3^  inches ;  thickness  from  ^  to  ^  line.     Length  of  males  from 
13  to  16  lines;  thickness  from  J  to  J  line. 

Prof.  Leidy  further  remarked  that  Mr.  Thomas  Meehan  had 
submitted  to  his  examination  some  worms  which  had  been  found 
in  an  apple.  They  consisted  of  one  entire  individual  and  the 
anterior  iialf  of  a  second,  and  apparently  pertain  to  the  Mermis 
acuminata^  a  long  thread-worm  which  has  been  discovered  infesting 
the  larvae  of  many  insects.  Among  others  it  is  parasitic  in  the 
larva  of  the  codling-moth,  or  fruit-moth  of  the  apple,  which  readily 
accounts  for  its  presence  in  the  fruit.  Twenty-five  years  ago 
(Proc.  1850,  117)  he  had  described  a  worm,  belonging  to  the  col- 
lection of  the  Academy,  and  labelled  as  having  been  obtained  from 

a  child's  mouth,  which  was  evidently  the  same 
species.  It  having  been  in  a  child's  mouth  is 
probably  to  be  explained  by  supposing  that 
the  child  had  eaten  an  infected  apple. 

The  characters  of  the  present  specimens  of 

the  worm,  both  females,  are  as  follows :  Body 

filiform,    pale   fuscous,    narrower    anteriorly. 

Head  conical,  truncate,  with  the  mouth  simple 

and  unarmed.     Caudal  extremitv  thicker  than 

the  head,  obtusely  rounded,  and  furnished  with 

a  minute  spur-like  process.     Length  5  inches 

8  lines  ;  cephalic  end  at  mouth  ^'^  mm. ;  a  short  distance  below  \ 

mm. ;  middle  of  body  |  mm.;  near  caudal  end  \  mm.;  mucro  ^^ 

mm.  long,  ^V  n^m.  thick. 

From  an  Australian  wombat,  which  recently  died  at  the 
Zoological  Garden,  Prof.  Leidy  had  obtained  from  the  stomach 
two  specimens  of  a  tapeworm  of  the  genus  Taenia.  They  are 
three  inches  long,  and  about  four  lines  broad  at  the  last  joint. 

The  characters  are  as  follows: 
Entire  worm  elongated  and  com- 
pressed pyramidal.  Head  quad- 
rate, narrowing  below,  convex 
above,  furnished  laterally  with 
four  prominent  hemispherical 
bothria.  Neck  short,  constricted. 
Segments  of  the  body  very  short 
and  wide,  campanulate  with  the 
projecting  points  giving  the  body 
laterally  a  serrate  appearance. 
From  the  intermediate  joints  a 
narrow  conical  papilla  protruded 
from  each  side  of  the  same  joint, 
but  none  could  be  made  to  pro- 
trude from  the  back  joints,  from 
which  globular  white  ova  were 
expressed  measuring  0.052  mm. 
Segments  1  ioch  from  head.   9  diam.        diameter.     Head   |   of  a  line  in 
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Head.     12  diam. 
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bremcUli.  One  inch  from  the  hend  six  negments  occupied  the  space 
of  a  line ;  at  the  posterior  part  of  the  body  four  segments  occa- 
pier]  the  same  extent.  The  species  appears  not  to  have  l>een  pre- 
riously  descriljed,  and  may,  therefore,  be  named  Taenia  bipapiI/- 

LOS  A. 

The  Extinct  Bairachia  of  Ohio.—Frot.  CoPE  stated  that  the 
explorations  of  the  coal  measures  in  eastern  Ohio  conducted 
during  the  past  season  by  Prof.  Newberry,  State  Geologist,  had  in- 
creased the  number  of  s|>ecies  of  extinct  Batrachians  to  thirty-three. 
A  new  genus  and  species  were  described  under  the  name  of  Pleu- 
raptijx  clavatuttj  which  is  remarkable  for  the  structure  of  its  ribs. 
Each  of  these  presents  a  wide  thin  ala  on  its  posterior  fac*e,  which 
is  abruptly  discontinued  below.  The  shaft  of  the  rib  is  short  and 
enlarged  distally,  where  it  is  hollow  and  truncate.  The  vertebne 
are  &h  large  as  those  of  the  anaconda,  and  there  is  no  ventral 
armature  preserved.  Another  genus  exhibits  two  strata  of  chev- 
rons in  an  armature  of  ventral  rodn,  the  angle  of  the  up|)er  having 
an  opfKirtite  direction  to  that  (»f  the  lower.  The  gular  scuta  are 
smooth.  It  was  namod  Hyphannia  Ixvis,  An  interesting  addition 
to  the  fauna  was  stated  to  be  a  new  species  of  the  horned  genus 
Cerater]>eton^  Huxl.  The  head  is  relatively  large,  and  covered 
with  recticulate  ridgos  separated  by  rows  of  impressed  dots. 
Horns  long,  stout,  and  incurved.   It  was  called  C.punctolineatum. 

Prof.  Persifor  Frazer,  Jr.,  exhibite<l  a  combination  of  the 
polarizfT,  vertical  lantern,  and  microscope,  by  means  of  ^hich  the 
manni*r  in  which  different  salt^  crystallized  out  of  their  solutions, 
together  with  the  manner  in  which  the}'  affect  polarized  light,  was 
explained  and  illustrated  by  solutions  of  potassium  chlorate  and 
urea  in  alcohol.  The  light  from  a  lime  lantern  is  pas.sed  through 
the  ellK)W-tube  polnrizer,  thence  upward  through  the  vertical  lantern 
and  the  two-inch  lens  microsco|)e,  when  it  is  again  reflected  hori- 
zontally on  the  screen.  After  the  formation  of  the  cryHtals  had 
been  nliown  by  plain  polarize<l  light,  the  analyzer  was  inserted  and 
the  cliaracteri»tic  colors  of  polarization  produced.  It  was  ex- 
plained that  while  this  method  had  the  advantage  of  so  magnify- 
ing the  crystals  produced  from  small  quantities  of  solutions  that 
their  htrueture  could  be  minutely  observed,  as  well  as  the  sud<leu 
molecular  change  which  canse<l  the  polarizing  effect,  it  was  open 
to  the  ohjection  of  a  very  large  loss  of  light — first,  by  the  polar- 
izer, and  again  hy  the  micr(»scope.  It  was  suggested  that  a  means 
of  obviating  at  least  a  part  of  this  difUculty  would  l)e  the  use  of 
the  pamlK>lic  refl«*ctor,  in  connection  with  the  first  condenser. 

Prof.  Frazer  then  pr<»cee<UMl  to  exhibit  the  microscopic  structure 
of  thin  Mections  of  Ho?ne  of  the  Palieozoic  HK'ks  found  in  York  and 
AdnniH  Counties,  Pa.  A  map  of  the  region  whence  the  s|K*cimens 
were  collected  was  first  thrown  on  the  screen  and  the  geological 
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formations  described.  After  explaining  the  manner  in  which  the 
thin  sections  were  prepared,  the  following  specimens  were  ex- 
hibited :  A  piece  of  Diorite  from  the  northeastern  corner  of 
Saxony,  a  foliated  chlorite  slate,  ferruginous  gneiss.  Nes'silicon 
steel  ore,  Diorite,  quartzite  rock  with  magnetic  iron  ore  from  the 
northeastern  part  of  York  County,  hornblende  slate,  limestone 
containing  particles  of  a  substance  probably  apatite,  a  syenite 
from  Germany,  with  hornblende,  quartz,  and  orthoclase,  and  a 
syenite  from  near  Gettysburg.  The  gizzard  of  a  cockroach  was 
also  exhibited  and  shown  to  produce  beautiful  colors  in  polarized 
light. 


February  9. 
The  President,  Dr.  Ruschenberqer,  in  the  chair. 
Nineteen  members  present. 

Notes  on  some  Parasitic  Worms, — Prof.  Leidy  exhibited  some 
nematoid  worms,  on  which  he  made  the  following  remarks: — 

One  of  the  species  is  common  in  feline  animals,  and  is  the  Asca- 
ris  mystax.  The  specimens,  consisting  of  fifteen  females  and  five 
males,  had  been  sent  to  Dr.  Chapman,  by  Mr.  Thompson,  Superin- 
tendent of  the  Zoological  Garden,  who  reports  that  they  had  been 
passed  by  the  American  wild-cat.  The  females  measure  from  2^ 
to  4  inches  in  length,  by  f  to  §  of  a  line  in  thickness.  The  males 
measure  from  2\  to  2\  inches  in  length,  by  ^  to  ^  a  line  in  thick- 
ness. The  specimens  are  larger,  and  the  alae  of  the  head  propor- 
tionally better  developed,  and  therefore  more  conspicuous  than  in 
those  noticed  at  the  previous  meeting  as  having  been  passed  by 
the  Bengal  tiger.  The  worms  of  the  tiger  are  such  as  have  been 
described  under  the  name  of  Ascaris  leptotera,  which  appears  to 
be  only  a  variety  of  A,  mystax. 

The  other  worm  is  a  Filaria^  apparently  an  undescribed  species. 
Half  a  dozen  individuals  of  the  two  sexes  were  obtained  from  the 
peritoneal  cavity  of  an  Australian  Whallabee,  which  recently  died 
in  the  garden  of  the  Zoological  Society.  The  characters  of  the 
parasite  are  as  follow: — 

Filaria  speJaea Body  filiform,  translucent  whitish,  tapering  at 

the  extremities.  Cephalic  end  straight,  obtusely  rounded,  fur- 
nished with  four  equidistant  papillae  around  the  mouth.  Caudal 
end  narrowest,  rather  abruptly  attenuated,  and  spirally  rolled  once 
or  twice,  and  terminating  obtusely.  A  distinct  anal  aperture  ob- 
servable in  the  female.  A  row  of  eight  papillae  on  each  side  ven- 
trally  of  the  caudal  end  of  the  male;  three  in  advance  and  the 
others  back  of  the  genital  aperture.  Penis  a  long,  tubular  style, 
thick  at  the  upper  part,  narrow  and  curved  below.  Accessor3^  piece 
a  short,  thick,  curved  tube,  widening  at  the  upper  end  in  a  spade- 
Hke,  furcate  portion. 
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(Y^Mtph^gnn  long,  cjlindricftl,  as  wide  as  the  saeceeding  intes- 
tine. 

M^ajfur**menti9 :  Femftle.  length  10  inches,  thickness  ^ih  line. 
I>ength  of  tail  from  anal  apertnre  ^ths  mm.  Male,  length  4  to  4 
inches ;  thickness  f V ^^  inch.  Tail,  from  genital  aperture,  forms 
of  a  circle  ^  a  mm.  in  diameter.  Penis  |ths  mm.  long:  accessory 
piece  ^th  mm.  long. 

On  InrreaKe  of  Pcfwer  in  Plantif  to  Resist  Cold. — Mr.  Thomas 
Mekiiax  referre<l  to  a  tuber  of  Solanum  FendUri^  exhtbite<1  V>y 
him  Aoroe  months  ago,  and  which  had  taken  a  departure  towanis 
tho«»e  of  the  common  potato.  He  had  offered  some  suggestions  in 
relation  to  the  |>os8ibility  of  a  common  origin  of  these  two  spe- 
cies; but  among  the  improbabilities  he  had  classed  the  power  of 
resisting  cold  ;  as,  while  the  common  potato  was  easily  destroyed 
b}'  frost,  Fendler*s  potato  endured  without  injury  a  temperature 
of  z«'ro.  He  had  been  under  the  impression  that  whatever  change 
plantH  might  ex|>erience  in  the  course  of  ages,  the  adaptation  to 
s{>ecial  tem|>eratures  was  ncarl\-  if  not  quite  unchangeable. 

A  recent  ex|»erience,  however,  suggested  the  possibility  of  more 
change  than  he  had  supposed.  During  the  very  low  temperature, 
with  tlie  high  wind  of  a  few  weeks  ago,  the  frost  to  the  extent  of 
two  degrees  or  so,  and  for  a  short  time,  got  into  a  green-house 
with  bifK>ming  plants,  some  of  which  were  injured  by  it.  Among 
these  were  Calla^  C.  jElhiopica^  lirowallia  elata^  houvardiatf^  Be- 
gonifiH^  and  some  others.  The  light  frost,  in  the  case  of  all  but 
the  first  named,  destroyed  the  leaves,  but  left  the  flowers  uninjured. 
The  flowers  in  their  several  parts  are  but  metamorphosed  leaves, 
and  thus  we  see  that  with  the  moq)hological  advance  of  the  leaf 
to  a  petal  came  an  increased  physiological  power  to  endure  cold. 
In  the  case  of  the  Calla^  the  flowers  as  well  as  the  leaves  were  de- 
stroye<l,  illustrating  the  same  law,  as  the  spathe  of  this  flower  is 
l)ut  a  leaf  very  slightly  changed,  and  consequently  more  subject 
to  the  laws  regulating  leaf  life. 

There  was  nothing  quite  new  in  these  observations,  as  all  must 
rememlKT  that  when  the  first  light  frost  kills  the  Dahliaa^  Chrys- 
anfhf'mums^  and  other  tender  plants,  the  petals  would  often  re- 
main uninjured  after  the  leaves  had  l>een  blackened  by  frost;  and 
alsf)  the  fact  that  when  the  leaves  of  plants  became  still  more 
highly  metamorphosed,  and  became  seeds,  those  of  the  tenderest 
plants  would  often  endure  considerable  cold.  Thus  the  seeds  of 
the  common  Convolvulus  (;r  morning  glor}',  an<l  of  the  liaham 
or  lady's  slipper,  as  it  is  called  in  American  gardens,  would  live 
out  in  the  earth  in  our  severe  climate  and  grow  in  the  spring, 
though  the  plants  would  be  killed  by  a  single  degree  of  frost. 

Tlh*  subject  was  attracting  some  attention  just  now  through  a 
pftp<T  of  Professor  De  Candolle,  abstracts  of  which  were  now  going 
through  scientific  serials,  in  which  he  is  made  to  say  that  in  the 
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man}'  changes  wliich  species  have  encountered  through  the  course 
of  ages,  the  peculiar  adaptation  to  special  temperatures  has  been 
among  the  least  changeable  of  characters.  Of  course  what  are 
known  as  theories  of  evolution  hardl}'  find  a  parallel  in  the  cases 
he  had  referred  to.  Evolution  deals  with  the  modification  of 
organs.  It  is  still  the  same  organ  though  changed  in  form.  The 
modified  leaf  is  still  a  leaf,  though  it  may  be  contended  to  be 
specifically  distinct  from  its  parent.  In  the  cases  he  brought  for- 
ward it  was  an  absolute  change  of  one  organ  to  another  organ. 
Yet  he  thought  it  was  impossible  to  conceive  of  evolutionary 
movements  wholly  independent  of  morphological  laws.  However, 
he  offered  the  facts  for  whatever  they  might  be  worth,  and  the 
suggestions  on  them  only  as  leading  to  thought  on  the  greater 
question. 

On  Green-Sand  Vertehrata, — Prof.  Cope  made  some  observa- 
tions on  the  vertebrates  of  the  New  Jersey  cretaceous,  and  de- 
scribed the  characteristics  of  several  species  of  gavials.  The  genus 
Hyposaurus  possesses  a  sagittal  crest.  The  H.  fracter cuius ^  Cope, 
is  the  smallest  of  the  species,  and  must  be  referred  to  the  genus 
Gamalis.  The  chimseroid  fishes  are  very  abundant,  about  twenty 
species  being  included  in  a  monograph  of  them  now  in  course  of 
publication.  They  belong  to  the  genera  Leptomylus^  Cope,  Diiyh- 
riissa^  Cope  (type  Ischyodus  solidulus)^  Ischyodus,  Egvt.,  and 
others.  Leptomylns  forfex^  and  numerous  other  species  were  de- 
scribed for  the  first  time. 

Effects  of  Cold  on  Iron. — Mr.  Willard  referred  to  two  in- 
stances of  tlie  brittleness  of  iron  under  the  prevailing  low  tempe- 
ratures which  he  noticed  yesterday.  In  breaking  up  an  old  loco- 
motive, the  cutting  off  of  the  rivet  heads,  which  usually  requires 
heav}'  sledging,  was  eflfected  by  a  single  blow,  as  if  they  were 
made  of  cast  iron.  In  the  forging  of  a  long  steamboat  shaft  of 
the  best  hammered  iron  which  hung  balanced  in  a  crane,  the  ham- 
mering of  the  heated  end  caused  vibration  in  the  overhung  end — 
harmless  in  ordinary  temperatures,  but  at  10°  F.  suflScient  to 
cause  the  beam  to  break  sharp  near  the  point  of  support.  The 
published  tests  of  iron  and  steel  show  no  loss  of  tensile  strength 
at  low  temperatures  under  a  gradual  stress,  but  all  experience 
shows  great  loss  of  body^  or  ability  to  resist  a  blow. 


February  16. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Twenty-eight  members  present. 

Mr.  Hensze}^  announced  that  Mr.  Isaiah  Y.  Williamson  had 
given  to  the  Academy  ground-rents  to  the  amount  of  $25,000,  the 
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interest  of  which  is  to  be  applied  to  the  purchase  of  books  for  the 
librar}',  and  offered  the  following  preamble  and  resolutions,  which 
were  unanimously  adopted: — 

Whereas,  Our  esteemed  friend,  Isaiah  Y.  Williamson,  having 
made  a  donation  to  the  Academy  of  Natural  Sciences  of  Phila- 
delphia of  the  principal  sum  of  Twenty-five  Thousand  and  Eight 
Dollars  ^VV  (>"  ground-rent  securities)  as  a  permanent  fund  for 
the  increase  of  the  Library,  it  is  proper  that  a  suitable  acknowl- 
edgment should  be  made ;  therefore, 

Besolvedj  That  the  liberal  donation  made  by  Isaiah  V.  William- 
son, Esq.,  of  Twenty-five  Thousand  and  Eight  Dollars  ^Yoi  ^^  * 
permanent  fund  for  the  use  of  the  librar}^  is  of  the  greatest  value 
in  the  promotion  of  science,  thereby  enabling  students  of  the 
Academy  to  pursue  their  investigations  with  knowledge  of  all  the 
information  of  the  age,  and  that  the  Society  therefore  tender  to 
him  its  most  cordial  thanks. 

That  this  fund  be  named  the  I.  Y.  Williamson  Fund,  and  that 
the  committee  on  the  library  be  directed  to  prepare  a  suitable 
book-plate  to  include  a  record  of  the  amount  and  date  of  accept- 
ance of  the  gift,  to  mark  ever}'  volume  acquired  through  the  I.  Y. 
Williamson  Library  Fund,  so  that  students  may  know  to  whom 
the}'  are  indebted  for  such  indispensable  aid. 

That  the  library  committee  be  requested  to  obtain  a  portrait  of 
Mr.  1.  V.  Williamson  and  place  it  in  the  library  among  those  of 
the  distinguished  philanthropists  who  have  been  benefactors  of 
the  Academv. 

That  a  cojn'  of  the  above  preamble  and  resolutions,  signed  by 
the  otlicers  of  the  Society,  be  transmitted  to  Isaiah  Y.  Williamson, 
Esq. 

On  motion  of  Prof  Frazer  it  was 

Besolved^  That  a  committee  be  appointed  by  the  President 
which  shall  seek  the  co-operation  of  such  scientific  men  througiiout 
the  country  as  it  shall  see  proper  to  invite  to  join  them  in  an  effort 
to  have  a  collection  of  ores,  newer  and  rarer  minerals,  and  other 
objects  of  natural  history  of  the  country  at  the  coming  Centennial 
exhibition. 

On  the  Homologietf  of  the  Sectorial  Tooth  of  Carnii^ora, — Prof. 
Cope  made  the  following  remarks  on  the  probable  origin  of  the 
sectf)riai  tooth. 

The  series  of  dental  types  which  precede  the  complex  struc- 
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tures  of  teeth  presented  b^'  the  most  specialized  divisions  of  the 
hoofed  mammalia,  have  been  pointed  out  by  the  writer  in  an 
essay  On  the  Origin  and  Homologies  of  the  Types  of  Dentition 
of  the  Mammalia  Educabilia.*  From  this  discussion  the  analysis 
of  the  most  specialized  sectorial  tooth  of  the  carnivora,  as  seen  in 
the  Felidae,  was  omitted.  As  light  has  been  thrown  on  the  subject 
by  later  researches,  a  note  of  the  conclusions  will  be  made  here, 
chiefly  with  reference  to  the  dentition  of  the  lower  jaw. 

In  the  above  essay  I  regarded  the  simple  four-lobed  or  quadri- 
tuberculate  molar  of  the  hypothetical  Bunotherium  as  the  starting 
point  of  all  more  specialized  forms  of  crested  teeth.  The  second 
and  third  lower  molars  of  the  peccaries  (Dicotyles)  represent  such 
a  type.  It  was  also  pointed  out  that  additional  tubercles  may  be 
added  to  this,  or  to  a  still  simpler  form,  by  the  development  of 
basal  cingula. 

The  genus  Hyopsodus  presents  a  modified  form  of  quadrituber- 
culate  molar ;  in  the  genera  Fantolestes  and  Antiacodon  we  observe 
that  the  tubercles  are  similar,  excepting  that  the  anterior  inner  is 
slightly  bifid.  In  Pelycodus  (whose  systematic  position  is  uncer- 
tain) the  two  apices  of  this  tubercle  are  separated  more  widely 
from  each  other,  so  as  to  constitute  two  cusps.  These  are  con- 
nected with  the  anterior  outer  cusp  by  acute  ridges  which  thus 
form  two  sides  of  a  triangular  area ;  the  anterior  ridge  is  evidently 
a  developed  cingulum. 

The  tubercular  molar  of  some  ViverHdse^  and  among  extinct 
forms  especially  of  the  Didymictis  protenus^  Cope,  presents  a  simi- 
lar structure  to  that  just  described.  This  furnishes  a  ready  expla- 
nation of  the  tooth  immediately  in  advance,  which  is  the  primitive 
form  of  sectorial  tooth  characteristic  of  that  type  of  carnivora. 
The  three  anterior  tubercles  are  largely  developed,  standing  at 
opposite  angles  of  a  triangular  space ;  the  outer  and  anterior 
cusps  are  the  most  elevated,  and  the  ridge  which  connects  them  is 
now  a  short  cutting  blade.  The  posterior  portion  of  the  tooth 
does  not  share  in  this  elevation,  and  its  two  tubercles  are  in  some 
genera  replaced  by  an  elevation  of  one  margin  which  leans  obliquely 
towards  the  middle  of  the  crown.  In  Mesovyx  this  is  represented 
by  a  median  longitudinal  crest.  If  the  two  tubercles  of  the  pos- 
terior part  of  this  tooth  (which  may  be  termed  a  tubercular  sec- 
torial) are  elevated  and  acute,  we  have  the  molar  of  many  recent 
and  extinct  Insectivora ;  if  the  same  portion,  now  called  a  heel^ 
is  much  reduced,  we  have  the  type  of  Oxyeena  and  Slypolophus. 
In  the  Canidae  the  three  anterior  tubercles  are  much  less  elevated 
than  in  the  genera  above  named  ;  the  external  is  much  the  larger, 
and  the  anterior  removed  further  forwards  so  as  to  give  the  blade 
a  greater  antero-posterior  extent.  The  heel  is  larger  and  without 
prominent  tubercles.  In  the  Mustelidae  the  inner  of  the  two 
median  cusps  is  often  reduced  to  a  rudiment,  or  is  entirely  wanting, 
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and  the  bed  is  Urge.  The  lower  sectorial  of  the  Hyxnidas  has 
no  inner  tubercle,  and  the  heel  ia  mueli  reduced.  In  some  of  the 
sabre-toothed  tigere,  the  heel  remains  as  a. mere  rudiment,  while 
ID  the  true  cats  it  has  entirely  disappeared,  and  the  carnassial 
tooth  remains  perfected  by  subtraction  of  parts  as  a  blade  eon- 
necting  two  aubequal  cusps.  Tlie  Hyainodontidx,  as  is  known, 
possess  three  carnassial  teeth  without  inner  tubercles.  The  history 
of  this  form  is  as  yet  uncertain,  as  it  was  evidently  not  derived 
from  contemporary  forms  of  the  Eocene  with  tubercular  sectorials. 
The  development  of  the  carnassial  dentition  has  thus  been  ac- 
complished, first  by  an  addition  of  anterior  cusp,  and  subsequently 
by  the  subtraction  of  the  inner  and  posterior  uuspa,  so  that  of  the 
original  four  of  the  quadrituberculate  molar  but  a  single  one.,  i.  e., 
the  anterior  external,  remains.  The  same  process  may  be  observed 
in  the  successional  modifications  of  the  entire  dentition  of  the 
jawa.  The  Eocene  forms  of  Carnivora  frequently  display  more 
numerous  sectorial  teeth  (such  as  they  are)  than  any  of  the  ex- 
isting families.  The  important  change  which  is  clearly  indicated 
is  the  progressive  extinction  of  the  genera  with  numerous  sectorial 
teetii,  accompanying  the  increasing  specialization  of  the  sectorial 
tooth  in  tlie  genera  whicb  remain.  In  other  words,  the  numerous 
types  of  digitigrade  carnivora  which  have  survived,  are  those 
developing  but  one  sectorial  tooth  (whose  earliest  representative 
is  Didyroiclis).  The  increased  perfection  of  the  sectorial  has  been 
associated  with  a  reduction  in  the  number  of  other  molars,  first 
posterior,  then  anterior  to  it,  which  reduction  has  been  accompanied 
by  an  increased  relative  size  of  the  sectorial.  By  this  process 
concentration  of  the  carnassial  function  bas  been  gained,  and  in- 
creased robustness  of  the  jaws,  by  progressive  shortening.  The 
slender  form  of  the  rami  of  tlie  Kocene  jiencra  and  Ht/asiiodur 
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and  the  recent  periods.  It  is  indeed  questionable  whether  some  of 
the  genera  here  included  in  the  Carnivora  are  not  gigantic  Insec- 
tivora^  since  the  tibio-tarsal  articulation  in  many,  the  separation 
of  the  scaphoid  and  lunar  bones  in  Synoplotherium^  the  form  of 
the  molars,  and  the  absence  of  incisor  teeth  in  some,  are  all  char- 
acteristic of  the  latter  rather  than  the  former  order. 


February  23. 
The  President,  Dr.  Kusghenberqer,  in  the  chair. 

Twenty-four  members  present. 

Dr.  Geo.  H.  Horn  was  elected  a  member  of  the  Council,  to  fin 
the  vacancy  created  by  the  resignation  of  Dr.  LeConte. 

J.  Towers  Pennypacker,  Peter  F.  Rothermel,  and  Charles  E. 
Hall  were  elected  members. 

The  Committees  to  which  they  had  been  referred  recommended 
the  following  papers  to  be  published  : — 
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CDSIOnS  AHOKALT  IF  SISTOBT  OT  OEBTAIH  L&BTJB  OF  ACBOHTOTA 
OBUHITA,  ODEHEE,  AND  HINTS  OH  PHTLOQEKT  O?  LEPIDOPTEBA. 

BT  THOMAS  O.  UENTRT. 

In  the  autumn  of  1873,  numerous  larvte  of  Acronyda  oblinila  were 
observed  by  tlie  writer* feeding  upon  the  leaves  of  Polygonum 
Pennayloanicum.  Their  rayages  were  confined  to  a  limited  region, 
in  which  a  plentiful  supply  of  their  favorite  food  was  found  to 
meet  the  most  vigorous  demands.  Within  a  space  of  fifty  feet 
square,  more  than  a  hundred  were  counted.  A  diligent  search 
through  the  adjoining  country  failed  to  reveal  any  further  ti'aues 
of  them.  As  this  species  of  weed  is  particularly  prolific  in  Qer- 
mantown,  I  had  hoped  to  meet  with  other  larvse  of  the  same 
species.  Instances  have  occurred  in  the  writer's  experience,  and 
doubtless  in  the  experience  of  others,  of  comparatively  small 
scopes  of  country  yielding  ample  nourishment  to  hosts  of  larvte  of 
a  particular  species.  This  is  usually  noticeable  among  lepidop- 
tera,  which  instinctively  deposit  tlieir  ova  either  in  single  clusters, 
or  in  small  collections  but  slightly  isolated  from  each  other. 
Vanessa  antiopa  affords  a  familiar  illustration  of  the  foregoing 
assertion. 

During  the  summer  of  1867,  I  AaWy  observed  in  a  grove  of  red 
a  Jesi'erate  encounter  which  a  score  of  Cahsoma  svrulnlor 
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particalar  species  make  their  appearance  in  the  same  locality.  A 
combination  of  circumstances  exists  to  impose  an  effectual  check 
upon  the  undue  multiplication  of  insect  life,  where  nature  is  not 
interfered  with  by  man's  devices.  There  are  without  doubt,  in  the 
case  referred  to,  assignable  causes  for  such  an  undue  increase. 

Coming  back  from  this  digression,  the  larvae  of  Acronycta  con- 
tinued to  feed  during  the  entire  month  of  October  before  entering 
into  the  pupa  state.  As  a  matter  of  convenience,  many  were  taken 
home  by  the  writer,  placed  within  a  vivarium^  and  fed  indiscrimi- 
nately upon  the  leaves  of  various  species  of  Polygonum^  with 
remarkable  success. 

During  the  latter  part  of  the  feeding-time,  there  being  a  scarcity 
of  food  plants  in  the  Immediate  neighborhood  in  which  he  resided, 
the  thermometer  indicating  a  rather  low  degree  of  temperature, 
his  charges  were  uncared  for,  and  permitted  to  ramble  about  their 
cage  for  days  without  suitable  and  wholesome  nourishment.  In 
this  predicament  many  passed  into  pupae. 

It  is  well  known  that  the  larva  of  this  species  constructs  a 
slightly  spindle-shaped  cocoon.  To  constitute  a  framework  for 
this  essential  covering,  it  places  itself  upon  a  small  branch  where 
there  is  an  abundance  of  leaves  at  convenient  distances  which  it 
unites  by  a  perfect  network  of  fibres,  stretching  from  leaf  to  leaf, 
or  from  stalk  to  leaves,  lengthening  and  shortening  as  necessitj' 
demands,  until  the  desired  configuration  is  assumed.  Within  this 
structure,  after  the  lapse  of  a  definite  period,  it  passes  into  a 
chrysalis. 

Being  a  spinner  of  silk,  this  Noctuid  approximates  very  closely 
a  Bombycid^  the  numerous  members  of  whose  family,  with  com- 
paratively few  exceptions,  are  cocoon-builders.  So  intimately 
related  to  this  family  is  the  genus  Acronycta^  that  it  has  been  re- 
tained in  the  tribe  Bombycoides  of  Hiibner.  So  important  is  the 
habit  of  cocoon-manufacture,  that  it  constitutes  one  of  the  chief 
points  of  distinction  between  Nocturnal  and  Diurnal  Lepidoptera. 
For  a  species  that  has  been  proverbial  for  cocoon-making,  any 
marked  deviation  from  what  has  been  ordinarily  observed,  would 
excite  no  little  surprise,  and,  doubtless,  would  be  accepted  by  some 
who  are  slaves  to  their  prejudices,  with  considerable  hesitation. 

While  the  majority  of  my  larvae  of  Acronyct0  passed  through 
their  transformations  in  the  normal  manner,  at  least  three  without 
the  slightest  attempt  at  cocoon-making,  like  the  larva  of  Thyreus 
3 


26  PEOCEEDINOS  OF  THE  ACADEMY  OF 

Atflnftiuj  lay  apon  the  surface  of  the  s^^iiU  and  after  a  period  of  five 
tlays  entered  the  chr3'8ali8  form.  Bj  compariaon  with  cfarjaalkies 
which  had  been  divested  of  their  silken  coverings^  I  coald  not  dis- 
corn  more  than  ordinary  Tariation.  These  chr^-aalides  developed 
into  male  moths. 

That  differences  occur  in  the  size,  shape,  and  color  of  cocooos^ 
1  am  convinced  beyond  a  doubt.  The  surroundings  of  a  larva  and 
the  quantit}'  of  its  food,  have  much  to  do  with  the  size  and  coo* 
liguration  of  its  cocoon;  while  the  character  and  quality  of  the 
food  affect  the  color  of  the  same. 

Where  the  molecules  of  matter  that  enter  into  the  physical  com- 
position of  a  leaf  maintain  a  nearly  perfect  stability,  b^*  under- 
going few  or  no  re-arrangements,  the  characteristic  color  will  be 
reflected.  Various  circumstances,  such  as  the  existence  of  an  acid, 
teu<l  to  bring  about  these  molecular  re-arrangements.  The  pune- 
ture  of  a  leaf  by  a  Cynip^  and  the  want  of  healthy  action  therein 
by  inability  to  decompose  the  carbonic  acid  of  the  atmosphere,  are 
producing  causes. 

We  are  all  familiar  with  the  changes  which  leaves  undergo  in 
the  autumn  consequent  u|)on  the  diminished  flow  of  sap  into  their 
l>etiole8,  and  the  somewhat  lessened  vigor  of  the  sun,  that  tK>urce 
of  life  and  light,  passing  from  green  to  black  through  the  transi- 
Uoual  tints  of  yellow,  orange,  red,  and  brown. 

If  the  colors  of  leaves  are  determined  in  a  measure  by  molecular 
arrangements,  why  may  not  the  introduction  of  certain  kinds  of 
food  into  an  insect's  economy,  materially  different  from  what  it 
has  l>een  accustomed  to,  so  impress  with  change  the  organs  whose 
functional  business  it  is  to  elaborate  the  fluid  which  it  utilizes 
in  the  manufacture  of  its  cocoon  as  to  reflect  different  colors  or 
shades  of  colors  ?  I  can  see  no  diillculty  in  the  matter.  Indeed, 
it  has  lieen  shown  that  if  the  mulberry  silkworm,  Bomhyx  mori^ 
be  fed  upon  its  natural  food  for  a  limited  period,  and  then  upon 
the  leaves  of  different  plunt-spccics,  it  will  elaborate  a  thread  dis- 
similar in  color  to  what  is  ordinarily  produced.  To  the  success 
of  lliiH  ex|>eriment  it  Ih  not  absolutely  essential  that  the  larva 
Nhould  be  fed  u|)on  its  natural  food  primarily  as  asserted,  as  some 
late  exi>eriments  of  mine  testify. 

Where  the  cssAitiul  conditions  are  present,  such  as  abundance 
of  leaves  of  natural  food-plant,  and  a  freedom  U|)on  the  part  of 
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the  insect  to  carry  out  its  natural  instincts,  the  cocoon  of  the  same 
species  varies  but  little,  if  at  all,  from  the  characteristic  type. 

It  is  well  known  that  birds  vary  their  st^'les  of  architecture  in 
correspondence  with  changes  in  their  environment.  What  just 
reason  can  be  adduced  for  non-variation  in  the  cocoon-making  of 
silk-spinners?  Primitively,  when  the  natural  sequence  of  events 
was  not  disarranged  by  the  devices  of  man,  a  remarkable  degree 
of  uniformity,  doubtless,  prevailed  xnnidification  among  individuals 
of  the  same  species ;  but,  latterly,  with  some  exceptions,  however, 
varieties  do  occur  which  betray  such  marked  deviations  from  ordi- 
nary types  that  to  the  most  experienced  and  critical  eye  they  seem 
stamped  with  a  newness  of  design  truly  astonishing.  In  the 
absence  of  positive  evidence  per  contra^  they  might,  with  some 
show  of  reason,  be  attributed  to  the  workmanship  of  essentially 
different  species  of  unknown  habits. 

Sticklers  for  the  doctrine  of  never-varying  instinct  as  determin- 
ing and  controlling  the  actions  of  the  feathered  creation  in  oppo- 
sition to  intelligent  reason,  would  easily  persuade  themselves,  no 
doubt,  that  perceptible  differences  did  not  occur,  and  would  argue 
that  the  same  species  manufactured  the  identical  style  of  nest  in 
these  latter  times  as  in  the  beginning,  in  the  face  of  the  strongest 
array  of  evidence. 

Instances  of  variation  have  been  recorded  in  ornithological 
literature.  The  writer  has  noticed  in  the  Proceedings  of  the 
Philadelphia  Academy  of  Natural  Sciences,  a  remarkable  devia- 
tion fron  the  typical  nest  in  the  case  of  Sayornis  fuscus^  Baird, 
so  striking  and  marked  as  to  elicit  considerable  astonishment,  but 
based  upon  the  most  satisfactory  and  positive  evidence. 

If  changes  be  introduced  into  the  environment  of  a  species  of 
aa>,  by  the  arts  of  civilized  life  or  otherwise,  suflBciently  potent  to 
impress  its  sensorium^  so  as  necessarily  to  lead  to  changes  of  habit 
whereby  a  continuance  of  the  species  is  provided  for,  and  the 
existing  harmony  of  a  moiety  of  creation  remains  undisturbed, 
the  argument  is  irresistible,  that,  in  localities  where  the  food-plant 
or  plants  of  a  larva  have  disappeared  through  human  civilization, 
or  defeat  in  the  plant^s  "struggle  for  existence,"  being  supplanted 
by  another  better  adapted  to  the  new  conditions  of  life,  the  insect 
itself  will  either  succumb  or  adapt  itself  to  the  altered  phase  of 
afifairs. 

Such  facts  as  this  hypothetical  case  presupposes,  have  fallen 
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under  my  notice.  Eacles  imperialism  Hiibner,  was,  a  few  years  ago, 
always  to  be  looked  for  upon  coniferous  plants.  During  tbe  last 
tbree  years  but  few  individuals  have  been  observeil  upon  plants  of 
tbis  family  ;  for  every  one  feeding  thereon,  scores  bave  been  taken 
from  Acer  rubrum  and  A.  aaccharinum  ;  occasionally  from  the  Ed- 
glish  walnut,  Juglans  regia.  CUheronia  regalia^  Fabr.,  upon  Acer 
rubrum.  Plaiysamia  cecropia  upon  Bibea  rubrum^  Acer  rubrum^ 
A.  saccharinumj  and  Fyrus  malus.  Other  examples  might  be  cited, 
but  enough  have  been  adduce<i  for  the  writer's  purposes.  In  the 
cases  of  regalia  and  imperialutj  alterations  in  larval  structure 
have  occurred,  as  diminution  in  size,  smaller  development  of  spini- 
ferous  tubercles,  color  variations  to  a  limited  degree  ;  and  in  case 
of  imperialis  particularly,  comparative  smoothuess  of  body,  very 
few  hairs  being  noticeable.  Still  further  changes  have  been  ob* 
served.  It  is  stated  in  books  that  many  larvae  which  enter  the 
ground  preparatory  to  assuming  the  chrysalis  form,  ordinarily 
construct  earthen  cells  which  they  line  with  a  thin  layer  of  silk, 
and  subsequently  coat  with  a  varnish-like  secretion,  to  render 
them  impervious  to  water.  That  this  is  only  occasionally  so,  I  am 
satisfied  from  years  of  experience.  That  reyah's ,  and  imperialia 
enter  the  ground  is  the  common  experience  of  lepidopterists ;  but 
it  is  not  necessarily  so.  In  many  instances,  I  have  witnessed  the 
change  effected  near  the  surface  of  the  soil,  within  a  slight  cavity 
which  the  larvae  by  their  motions  had  created, and  with  considerable 
portions  of  the  upper  surfaces  exposed.  Again,  the  change  has 
occurred  upon  the  surface  of  the  soil,  without  even  the  slightest 
attempt  at  cell-making  being  manifested.  It  is  necessary  to  state  in 
connection  herewith,  that  the  larvce  were  amply  provided  with  earth 
of  the  proper  consistency,  so  there  could  not  have  been,  as  far  as 
could  be  discerned,  any  obstacle  to  the  fulfilment  of  their  usual  habiu 
Thyreus  AbbotUi  in  the  chrysalis  form  has  been  found  reposing 
upon  the  surface  of  the  ground  underneath  the  shelter  of  a  culti- 
vated variety  of  Vilis  cordifolxa^  Mich.,  in  a  ver}*  open  and  ex- 
posed situation  ;  undoubtedly  the  identical  spot  which  the  larva 
reached  after  separating  itself  from  its  favorite  food-plant,  was 
the  scene  of  its  assumption  of  the  chrysalis  state.  This  circum- 
stance appears  curious  and  unique,  in  view  of  the  fact  that  ordi- 
narily there  is  a  disposition  u|)on  the  part  of  larvae  to  seek  seques- 
tered situations. 

After  this  rehearsal  of  facts  to  show  that  the  surroundings  of  a 
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species  operate  to  produce  functional  changes  within  its  economy, 
the  rare  occurrence  of  a  cocoon-making  species  laying  aside  this 
hitherto   supposed  indispensable   habit,  becomes  divested  in   a 
measure  of  the  mystery  which  envelops  it,  without  losing  any  of 
its  interest.  • 

To  assign  a  cause  for  this  anomalous  natural  occurrence  shall 
be  my  aim.  In  a  series  of  experiments  which  I  recently  conduct- 
ed of  starving  larvae  to  ascertain  the  effects  produced  upon  their 
economy,  I  have  been  led  to  observe  that  in  cases  effectually  ac- 
complished, there  is,  besides  a  remarkable  diminution  in  natural 
size,  in  cocoon-producing  species,  as  Cecropia,  Polyphemus,  etc., 
a  considerable  saving  of  silk.  Last  year  I  produced  cocoons  of 
Polyphemus,  three-quarters  of  an  inch  in  length,  by  less  than  one- 
half  in  thickness.  The  flies  which  emerged  from  these  cocoons 
measured  IJ  inches  in  expanse  of  wings.  In  the  generality  of 
cases  males  were  the  result  of  starvation. 

This  last  year  I  fed  a  number  of  Cecropia  upon  the  leaves  of  our 
ordinary  red  currant.  One  of  the  cocoons  which  I  gathered  was 
less  than  one  inch  in  length  with  a  thickness  of  one-half  inch. 
Prompted  by  curiosity,  I  tore  the  cocoon  open  and  discovered  that 
the  larva  had  been  ichneumoned.  In  the  place  of  a  chrysalis  was 
found  the  black  cylindrical  cocoon  such  as  we  ordinarily  find  in  such 
cases.  The  larva  had  undergone  its  skin  shedding,  as  evidenced  by 
the  dried  inverted  skin  which  was  shoved  into  one  corner  of  the  co- 
coon. In  this  case,  the  larva,  being  weakened  and  diseased  by  the 
ravages  of  aif  internal  foe,  had  not  the  material,  or  the  power,  to 
construct  the  characteristic  type  of  cocoon.  In  the  case  of  Polyphe- 
mus adverted  to,  scarcity  of  food,  and  of  an  innutritions  character 
in  the  bargain,  had  reduced  the  insect  to  a  condition  which  ren- 
dered it  powerless  to  produce  the  typical  form. 

May  not  the  stinting  process  which  necessity  compelled  me  to 
adopt  with  some  larvae  of  Acronycta^  have  had  the  effect  of  deter- 
mining the  acquired  habit  which  has  been  noticed  ?  The  silk-pro- 
ducing glands  of  Acronycta,  in  consequence  of  a  diminished  supply 
of  aliment,  were  not  provided  with  the  requisite  material  for  the 
manufacture  of  silk,  there  being  a  bare  sufficiency  of  food  to 
prevent  starvation  to  the  insect.  These  silk  organs  are  most  de- 
veloped at  the  period  when  the  insects  approach  their  pupa  state ; 
but  with  the  larvae  of  Psychidae^  Tortriddse^  and  Lasiocampidae, 
they  are  already  active  during  the  early  epochs  of  life.     As  the 
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necessity  for  their  use  mainly  occurs  in  the  interval  between  the 
last  skin  moulting  and  assumption  of  the  pupa  form,  they  would 
attain  during  this  period  their  functional  maturity.  There  may 
be  instances  where  growth  has  received  a  check  through  advene 
climatic  •influences  or  otherwise,  and  the  functional  activity  of 
these  glands  has  been  early  attained.  If  in  Acronycta  the  mature 
stage  had  been  reached,  and  the  nutriment  provided  was  iusuflS- 
cient  to  maintain  both  the  life  of  the  larva  and  the  functional 
activity  of  the  glands,  it  seems  evident  that  the  most  vital  organs 
would  be  sustained  at  the  hazard  of  those  less  vital. 

In  larva3  which  do  not  manufacture  cocoons  the  silk-bearing 
glands  exist,  but  so  reduced  in  size  that  thcj'  are  functionally  use- 
less where  great  quantities  of  silk  are  required.     It  is  true  these 
larvie  manufacture  silk,  but  in  such  exceedingly  limited  quantities 
as  to  be  of  little  or  no  service  for  cocoon-making.     The  Diurnals, 
as  is  well  known,  are  able  to  spin  several  strands,  b}*  which  they 
suspend    and    engirdle    themselves   when    about    to    pass    into 
chrysalides.     Some  moths  of  the  great  famil}'  Bombycidat  make 
no  cocoons,  but  these  are  the  exceptions  rather  than  the  rule. 
The  major  part  of  them  are  cocoon-builders.     While  some  con- 
struct the  merest  apology,  others,  Cecropia,  for  example,  attain 
to  the  highest  i>erfection  in  the  art.     The  Arctians  produce  very 
little  silk  in  comparison  with  Cecropia ;  their  silk-bearing  glandti 
being  necessarilj'  small.    The  larva  of  Arctia  achaia^  Grote,  spins 
a  very  thin  web  of  a  drab  color,  through  which  the  chrysalis  is 
distinctly  seen.     The  Sphinges  would  seem  to  occupy  an  interme- 
diate position  ;  the  earthen  cells  which  they  build,  with  their  slight 
lining  of  silk,  being  the  homologues  of  cocoons,  since  they  subser\'e 
the  same  essential  purpose.      Thyreus  Abbottii  seems  to  be  a  real 
exception.     Hut  no.     It  ordinaril}*^  seeks  some  sheltered  locality 
in  which  to  undergo  its  critical  changes — the  under  surface  of  s 
fallen  log  or  a  board,  where  an  abundance  of  decom|)osing  leaves 
atfords  the  necessary  warmth  and  shelter.     It  is  obvious  that  the 
necessity  for  a  cell  does  not  exist,  if  the  foregoing  facts  afford  any 
criteria. 

In  the  anomalous  cases  of  Acronycta  referred  to  above,  it  seems 
to  me  that  we  have  proofs  of  the  manner  in  which  cocoons 
have  come  to  Ikj  (lis|H»nsed  with  in  certain  Bomhycidn.  That  cie- 
/fctive  nutrilion  has  been  a  principal  cause  almost  amounts  to  a 
conviction.    A  parallel  case  is  cited  by  Stretch  in  his  ^^  Zygffioidn 
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and  BombycidsB  of  N.  A."  Having  taken  a  number  of  larvae  of 
Arachnis  picta^  Packard,  on  the  9th  of  May,  1870,  near  San 
Francisco,  he  placed  them  in  a  box,  and  furnished  them  with  a 
plentiful  supply  of  their  appropriate  food  for  two  weeks.  They 
declined  to  eat,  however,  and  remained  thus  for  a  period  ex- 
ceeding three  months,  when  they  passed  into  chrysalides,  a  few 
without  spinning  cocoons.  The  remainder,  as  though  all  the 
moisture  in  the  body  had  been  eliminated  during  their  protracted 
fast,  wove  a  very  thin  open  white  web,  dotted  with  minute  glisten- 
ing beads  like  tiny  dew-drops.  Here  there  can  be  no  doubt  as  to 
the  part  which  lack  of  nutrition  has  played.  If  these  examples  of 
almost  complete  starvation  had  appeared  late  in  the  season,  the 
effects  would  have  been  attributed  in  a  measure  to  climatic  influ- 
ence ;  but,  in  the  language  of  Mr.  Stretch,  they  were  brought 
about  "  in  the  height  of  summer." 

Some  few  of  the  Bomhycidse  are  not  cocoon-builders,  but  merely 
pass  into  chrysalides.  On  the  principle  that  these  are  the  modi- 
fied descendants  of  preexistent  forms  that  possessed  the  habit, 
we  are  prepared  to  explain  yery  much  of  the  mystery  which 
envelops  Acronycta  and  Arachnis.  This  acquired  habit  upon 
the  part  of  each,  if  permitted  to  bear  offspring,  would  no  doubt 
react  favorably  in  the  line  of  higher  development.  At  this  point 
a  few  hints  upon  the  present  natural  arrangement  of  lepidopterous 
life  upon  this  planet  can  not  be  amiss. 

Among  Lepidoptera  the  Rhopalocera  constitute  the  highest 
division  of  the  suborder.  The  arrangement  of  A.  S.  Packard,  Jr.,  in 
his  "  Synthetic  Types  of  Insects,"  seems  to  countenance  no  other 
idea.  The  Heterocera  embrace  all  that  were  formerly  known  as 
Crepuscular  and  Nocturnal  Lepidoptera.  These  terms,  with  that 
of  Diurnal,  which  were  once  applied  to  the  entire  suborder,  though 
strictl}'  unnatural,  subserve  a  good  purpose. 

This  arrangement  harmonizes  in  a  measure  with  their  natural 
sequence  in  time.  If  the  highest  types  of  life  are  the  modified  de- 
scendants of  pre-existent  forms,  then,  from  an  evolutionary  point 
of  view.  Butterflies,  which  are  assumed  to  be  pre-eminent  among 
Lepidoptera,  have  sprung  from  the  Bomhycidse,  There  has  un- 
doubtedly been  a  gradual  succession  from  certain  Nocturnals  to 
Diurnals. 

There  seems  to  be  a  tendency  now-a-days  upon  the  part  of 
naturalists  to  refer  the  entire  animal  creation  to  a  primordial 


:f:i  PB00EEDINQ8  OF  THE   ACADEMY  OF 

form the  Protanueha  of  Hceckle,  from  which  has  been  reached 

tiirvxi^  endless  ramifications  the  present  regime. 

Thjat  our  myriad  forms  of  Butterflies  have  arisen  from  a  single 
fit>rtu  tn  a  uniform  direction,  is  an  hypothesis  that  cannot  be  enter- 
tHiijji«ii«  in  view  of  the  array  of  evidence  to  the  contrary.  Thej 
bavv  certainly  reached  their  present  status  by  several  roads ;  but 
iii»«LUuitHi  in  their  entirety,  there  can  be  no  question  about  their 
^vvlution  from  the  Bombycidse. 

'rb«  Sphinges  have  been  possibly  reached  from  a  Trichopteroas 
tWm  through  the  Noctuidse  and  Bombycidse.  Although  this 
Ikuiily  does  appear  to  hold  an  intermediate  position  to  Diumals 
ihiKi  Nocturnals,  and  would  seem  to  form  a  principal  link  in  the 
chain  which  has  led  to  the  former ;  still  the  absence  of  any  positive 
U^timony  upon  this  subject  effectually  precludes  any  such  ar- 
t^ugoment.  Were  this  the  road  by  which  the  higher  types  have 
bc«n  reached  through  the  play  of  natural  forces,  we  should  expect 
lo  meet  some  of  the  old  landmarks,  or  to  see  in  existing  forms 
(Mune  proofs  thereof. 

The  JEgeridm  must  also  be  traced  back  to  a  pre-existent  Cad- 
dico-fly.  In  their  general  form,  in  the  outline  and  the  transpa- 
roucy  of  their  alar  appendages,  in  their  manner  of  flight,  and  the 
time  of  the  day  when  they  are  most  active,  the  JEgeridse  approxi- 
mate the  Nymenoptera.  The  genus  Trochilium^  of  this  family,  re- 
nembles  in  all  the  above  particulars  many  of  our  ordinary  Mem- 
branous-winged insects.  While  this  family  undoubtedl}'  leads  for- 
ward to  the  llymenoptera^  it  reaches  backward  and  claims  a  near 
alliance  with  the  Zygmnidm. 

These  facts  have  strongly  impressed  my  mind  as  to  their  near 
relationship ;  and  the  thought  has  been  freciuently  suggested,  may 
not  the  Uymenoptera^  the  highest  of  insect  life,  have  been  reached 
through  some  member  of  the  ^geridse.  As  Trochilium  bears  the 
nearest  approach  to  a  Hymenopteron  of  any  form  of  Lepidoptera 
with  which  I  am  familiar,  so  the  genus  Cosmosoma  of  the  Zygm- 
nidit  in  man}' particulars  resembles  Trochilium.  From  the  Zygae- 
nidm  to  Fhryganea  through  the  Noctuidet^  retrocession  is  mode- 
rately gradual. 

An  examination  into  the  provisions  which  lepidopterous  larvae 
make  preparatory  to  entrance  upon  the  chrysalis  state,  rather 
countenances  than  opposes  this  theory.  From  the  cocoon  of  the 
least  develo|jed  of  our  moths  to  the  loop  and  girdle  of  the  Papili- 
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onidae^  etc.,  remarkable  gradations  can  be  established.  The 
highest  perfection  in  the  art  of  cocoon-manufacture  is  attained  by 
members  of  the  old  Linnsean  genus,  Attacus.  Between  the  lowest 
moths  and  the  lowest  type  of  butterflies  a  wide  gulf  intervenes. 
This  is  bridged  over  by  many  small  genera,  which  enable  us  to 
reach  the  latter  by  a  slightly  circuitous  course.  Leaving  out  the 
genus  Attacus^  there  seems  to  be  a  more  nearly  continuous  route. 
May  not  certain  members  of  this  genus  constitute  the  extreme 
limits  of  one  or  more  branches  of  the  great  tree  of  lepidopterous 
life 

The  small  loop  by  which  a  Papilio  or  a  Vanessa  suspends  itself  to 
a  support,  when  about  to  pass  into  a  pupa,  and  the  girdle  which 
it  throws  around  the  middle  of  its  body  to  prevent  unlimited  and 
undue  motion  whereby  injuries  are  prevented,  are,  it  seems  to  me, 
but  the  last  traces  of  the  cocoon  with  which  in  primitive  times  it 
was  wont  to  inclose  itself.  Indeed,  there  is  a  Brazilian  moth  of 
the  subfamily  Tineina  which  swings  itself  from  a  twig  by  means 
of  a  compound  silken  thread,  thus  imitating,  though  on  a  grander 
scale,  many  of  our  Fapilionidse^  after  which  it  spins  a  cocoon,  a 
perfect  network  of  fibres,  so  loosely  arranged  that  the  chrysalis 
may  be  discerned  in  all  the  distinctness  of  its  parts.  In  this  in- 
stance, the  sole  object  of  the  cocoon,  if  there  can  be  no  impro- 
priety in  recognizing  it  as  such,  is  not  to  protect  its  inmate  from 
the  inclemency  of  the  weather,  but  to  be,  as  it  were,  a  domicile  in 
which  the  almost  immobile  pupa  can  sleep  until  it  wakens  to  new- 
ness of  life.  In  point  of  utility  this  cocoon,  judging  from  the 
laxity  of  its  formation,  is  but  little  superior  to  the  slight  silken 
covering  with  which  some  of  our  earth-seekers  line  their  cells. 
Alucita  porectella  builds  a  somewhat  similar  cocoon ;  but  its 
beautiful  network,  rivalling  in  beauty  the  mechanism  of  art,  is 
hidden  away  within  curled-up  leaves,  or  underneath  them.  There 
is  a  very  close  resemblance  in  the  cocoons  of  the  above  two  spe- 
cies. While  the  Brazilian  larva  utterly  discards  all  extraneous 
objects  which  would  mar  the  beauty  and  transparency  of  its  house, 
Alucita  porectella^  for  some  unknown  reason,  selects  a  leaf  as  a 
basis  whereon  to  build  its  showy  fabric,  a  very  common  occur- 
rence. As  far  as  my  knowledge  extends,  these  are  the  only  two 
species  of  the  family  to  which  they  belong  that  do  not  construct 
cocoons  of  ordinary  compactness.  In  Alucita^  this  marked  loose- 
ness is  in   a  great  measure  atoned   for  by  the  leafy  envelope 
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referred  to.  Why  this  deviation  from  what  is  usual  in  the  case  of 
the  Brazilian  species?  The  conclusion  is  not  far-fetched.  There 
seems  to  be  a  tendency  towards  the  abandonment  of  a  habit  which 
has  been  proverbial.  What  the  circumstances  are,  which  are  de- 
termining this  change,  it  ia  not  easy  to  divine.  In  this  climate 
cocoons  serve  to  protect  their  inmates,  when  placed  in  exposed 
situation*,  from  undue  moisture.  Experience  has  shown  that  they 
are  capable  of  enduring  with  impunity  a  high  degree  of  cold. 
Successive  alternations  of  temperature  from  cold  to  warm,  and 
vice  versa,  are  accompanied  by  injurious  effects.  In  tropical 
countries  nliere  the  year  is  divided  into  two  seasons,  the  wet  and 
the  dry,  it  is  during  the  latter  that  the  larva  changes  and  pre- 
pares for  a  winged  existence;  consequently,  the  necessity  for 
cocoon-making  does  not  exist. 

The  cocoon  being  of  little  service  to  this  Brazilian  larva,  other 
than  as  a  suitable  and  comfortable  support,  being  a  relic  of  the 
past,  will  doubtless  in  time  be  abandoned.  The  insect  will  by  de- 
grees adapt  itself  both  structurally  and  functionally  to  the  new 
conditions  of  its  enoironment,  and  support  itself  by  a  girdle  like 
that  of  the  Papilionidee. 

If  butterflies  have  been  evolved  from  moths,  we  should  expect 
to  find  some  evidences  of  the  fact,  if  not  in  the  forms  of  existing 
species,  at  least  to  a  certain  extent,  in  the  gradations  which  can  be 
established  between  cocoon -manufacture  and  the  almost  complete 
abaudonuient  of  the  art.  s:>ve  in  a  rudimontaiy  state,  if  the  girdle- 
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entered  a  protest.  To  this  distinguished  entomologist,  they  have 
every  appearance  of  worms.  Leaving  this  form,  therefore,  as  un- 
satisfactory for  our  present  purpose,  another  advance  in  time 
brings  us  to  the  Jurassic  period,  where  more  reliable  information 
is  awaiting  us.  In  Europe,  where  the  formations  characterizing 
this  period  are  developed  on  a  singularly  grand  scale,  but  two  forms 
of  extinct  Lepidoptera  have  been  discovered  to  my  knowledge,  and 
these  are  a  moth  pertaining  to  the  lowest  family,  the  Tineids^  of 
which  the  clothes-moth  is  a  well-known  example,  and  a  Sphinx. 

In  an  uninhabited  region  beyond  the  Rocky  Mountains,  near 
the  union  of  the  White  and  Green  Rivers,  Colorado,  exists  a  de- 
posit, probably  far  richer  in  insect  remains  than  that  of  (Eningen 
in  Germany.  In  two  localities  separated  by  a  scope  of  country 
about  sixty  miles  wide,  called  by  Prof.  William'  Denton,  Chagrin 
Yalley  and  Fossil  Canon,  considerable  remains  have  been  found. 
It  is  peculiarly  interesting  that  these  two  regions  have  every  indi- 
cation of  being  distinct;  the  ants,  the  moth,  and  the  thrips,  near- 
ly all  the  small  coleoptera,  and  the  bulk  of  the  diptera,  come  from 
Fossil  Canon ;  while  the  larva  are  restricted  to  Chagrin  Yalley. 

While  no  definite  conclusion  can  be  arrived  at  respecting  the 
age  of  the  beds  in  which  these  remains  are  found,  there  can  be 
little  hesitancy  in  assigning  them  to  the  Tertiary  epoch.  Profes- 
sor Denton  affirms  them  to  be  at  least  as  old  as  the  Miocene.  As 
far  as  our  present  knowledge  extends,  the  great  Tertiary  epochs 
rank  pre-eminently  above  all  others  in  their  yield  of  fossil  lepidop- 
tera. 

In  confirmation  of  my  position  that  butterflies  are  a  higher  type 
of  Lepidoptera  than  moths,  the  former  being  the  modified  descend- 
ants of  the  latter,  through  several  lines  of  development  which  had, 
during  aeons  of  cycles,  gradually  almost  entirel}'  lost  their  qocoon 
making  propensities,  Palaeontology,  the  key  which  has  unravelled 
80  many  mj'steries  in  biological  science,  lends  its  all-potent  influ- 
ence. 

It  has  been  seen  that  the  earliest  of  moths  of  which  the  globe 
bears  any  record,  belongs  to  the  Tineids,  the  lowest  family  of  Le- 
pidoptera. This  is  what  our  theory  presupposes.  As  the  larvae 
of  these  moths  generally  construct  at  the  present  day  cocoons  of 
remarkable  compactness,  analogy  would  seem  to  argue  a  nearly 
similar  habit  in  their  early  progenitors  of  the  dark  days  of  the  Juras- 
8^D  period.    If  it  were  possible  to  bring  the  cocoons  of  species  so 
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widely  ftcparated  in  time  into  juxtaposition,  perceptible  differ- 
ences no  doiiht  would  be  noticed.  Allowing  for  variation  at  the 
ordinary  rate  of  increase,  during  the  immensity  of  time  that  has 
elapsed  since  the  Jiirnssic  tineid  flourished,  the  contrast  would 
be  astounding.  While  variation  progresses  in  some  species  of 
animals  by  the  constant  addition  of  infinitesimall}'  small  in- 
eremcnts,  which  are  seen  after  the  lapse  of  indefinite  periods  of 
time,  there  are  other  species  which  have  maintained  their  own 
with  comparatively  few  and  trifling  changes  of  character,  from  the 
early  dawn  of  Silurian  times  down  to  the  present  moment.  The 
Terebratula  of  our  seas,  closely  resembles  its  most  distant  kin. 
Why  may  not  the  line  which  has  terminated  in  our  typical  Tineid^^ 
have  been  marked  by  a  similar  uniformity  of  structure  and  habits? 
Other  linos  of  growth  ma^'  have  led  from  these  ancient  Tineidn 
to  our  highest  types  of  cocoon-builders,  through  which  in  course 
of  time  our  butterflies  and  sphinges  were  evolved. 

If,  as  has  lieen  previously  remarked,  the  habit  of  cocoon-building 
originated  in  the  necessity  of  the  times,  as  a  means  of  protecting 
the  builder  against  undue  moisture,  rather  than  a  low  degree  of 
temperature,  then  we  should  expect  to  meet  in  the  history  of  those 
early  times,  some  confirmatory  facts  which  would  add  further 
links  to  the  chain  of  argument  which  has  been  assumed  to  prove 
that  the  line  of  development  has  been  from  Nocturnal  lepidoptera 
to  Diurnal. 

Respecting  the  climate  which  prevailed  upon  the  globe  when 
the  Jurassic  tineid  and  Spliinx  flourished,  no  facts  associate<1 
with  the  geographical  distribution  of  species  have  been  asccrtaine<1, 
that  uphold  the  idea  of  a  diversity  of  zones,  such  as  now  exists. 
The  farts  sustain  the  view  that  the  climate  of  the  Arctic  during 
this  period  was  at  least  warm-temperate.  The  presence  of  Beltm- 
niten  pnTillosus  and  Ammonifes  hipleXy  or  some  closely-related 
specif«»,  according  to  the  authority  of  Dana,  in  the  Arctic,  the 
Andes  of  South  America,  and  Europe,  indicates  a  remarkable  uni- 
formity of  climate  over  the  globe. 

The  character  of  the  plants  which  then  existed  affords  a  cogent 
reason  for  l>elieving  that  a  moist  climate  prevailed.  Experience 
has  taught  us  that  Coni/ern  and*  trees  allied  to  Yucca  and  Pro- 
mrlin^  Kfiniseta  and  Ferns^  do  l>est  where  the  soil  possesses  much 
mointure  and  the  climate  is  uniform.  The  gigantic  Conifers  of 
Western  North  America,  and  the  tree-ferns  of  the  East,  attain 
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their  greatest  grandeur  where  nature  abundantly  waters  the  lap  of 
earth.  Such  being  a  true  statement  of  facts,  as  at  present  existing, 
what  must  have  been  the  condition  of  the  earth  and  atmosphere 
in  those  early  days  to  which  we  have  previously  referred,  to  have 
given  rise  to  such  profuse  and  rank  vegetation  ?  The  atmosphere 
must  have  been  deeply  surcharged  with  aqueous  vapor,  which  was 
frequently  condensed  into  rain  and  precipitated  in  torrents  upon 
the  earth. 

The  Tineina  are  the  smallest  of  the  small  among  the  Lepidop- 
tera,  and,  perhaps,  the  most  eccentric  in  their  habits  of  life.  The 
larvse  also  vary  in  their  habits :  some  feed  in  the  open  air ;  others 
iu  roUed-up  leaves ;  others  are  miners,  some  case-bearers,  and 
some  feed  upon  clothes  or  the  lining  of  upholstered  articles. 
There  can  be  no  doubt  that  the  situations  in  which  the'  larvaB  are 
found  are  well  adapted  to  conceal  such  tender  creatures  from  the 
rapacity  of  vigilant  foes.  The  cases  which  these  larvae  construct 
with  so  much  taste  and  skill,  after  having  sheltered  their  fragile 
forms  during  the  period  of  feeding,  serve  by  slight  additional  im- 
provements to  become  fit  dwelling  places  for  pupae  while  preparing 
for  winged  existence,  by  affording  comfortable  shelter  from  in- 
clement weather. 

Whether  there  existed  forms  closely  allied  in  habits  to  Tinea 
tapetzellay  T.  pellionella^  and  T.  crinella^  that  feed  upon  carpet, 
feathers,  furs, and  skin,  at  present,  palaeontology  must  bear  answer. 
It  is  evident  that  the  majority  of  the  species  that  flourished  during 
past  ages  were  vegetarians,  and  plied  their  gastronomic  art  within 
some  sheltering  leaf  or  case.  During  this  epoch  there  flourished 
various  genera  of  Ferns,  Cycads,  Conifers,  and  several  species  of 
Equisetum,  materially  dissimilar  to  any  existing  forms. 

If  there  were  Tineids  that  subsisted  upon  feathers,  and  such 
like,  as  at  present,  they  were  conspicuously  few  in  number  and 
confined  to  restricted  areas.  The  Portland  dirt-bed  has  yielded 
relics  of  fourteen  species  of  mammals  that  have  been  referred 
mostly  to  the  marsupials,  and  but  one  or  two  to  the  non-marsupial 
Insectivora,  These  mammals  were  associated  with  remains  of 
insect  life.  These  facts  encourage  the  idea  of  a  possibility  of  hair- 
eating  Tineids. 

This  period,  being  preeminently  one  of  reptiles,  when  the  gigantic 
Saiirians  lived  and  delighted  in  their  carnivorous  exploits,  could 
scarcely  have  witnessed  any  remarkable  development  of  moths. 
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Vegetation  of  a  particular  character  being  very  prolific  then,  there 
iH  ground  for  believing  that  an  excess  of  Tineids  of  herbivoroas 
habits  would  have  been  better  a<lapted  to  the  existing  condition 
of  things. 

As  living  Tineids^  so  far  as  I  ara  conversant  with  their  history, 
only  attack  woollen  stuffs,  furs,  feathers,  etc.,  when  stripped  from 
their  rightful  proprietors,  and  not  when  constituting  their  living 
vesture,  analogy  would  expect  a  similar  exhibition  of  character 
upon  the  part  of  their  remote  progenitors.  The  fur  of  dead  ani- 
mals is,  however,  utilized  while  also  remaining  intact. 

Many  of  our  living  larval  Tineids  construct  cases  into  which  they 
retire  and  which  they  bear  with  them  from  place  to  place,  when  they 
do  not  otherwise  tunnel  tlie  leaves  of  their  favorite  food-plants. 
There  can  be  no  impropriety  in  presuming  the  existence  of  similar 
habits  upon  the  part  of  their  distant  ancestors.  The  warm  tem- 
perate climate  which  prevailed  during  the  Jurassic  epocli,  with  its 
excessive  moisture  and  humid  atmosphere,  offers  a  weighty  argu- 
ment in  favor  of  cocoon,  or  rather  case-builders. 

I.epidoptera,  as  a  rule,  are  exceedingly  delicate  and  fragile 
l)eing8,  very  liable  when  life  is  extinct  to  speedy  decomposition. 
Therefore,  it  is  not  to  l>e  wondered  at  that  their  remains  are  not 
found  in  greater  abundance.  \Vhen  we  reflect  that  there  have  been 
many  alterations  of  level  since  the  day  when  the  Jurassic  fauna 
flourished,  it  is  highly  probable  that  many  forms  have  irrecoverably 
|)erished.  Hut  when  the  rock-structure  of  the  globe  is  better 
known,  new  forms  may  come  to  light,  which  will  doubtless  help  to 
fill  up  existing  gaps  in  the  chain  of  historical  sequence. 

The  presence  of  a  Sphinx  with  moths  that  occupy  so  low  a  posi- 
tion in  tlie  order  as  Tineids^  is  a  remarkable  coincidence,  and  would 
seem  to  re<piire  a  different  explanation,  in  view  of  the  then  existing 
aspect  of  aflTairs,  than  the  one  which  I  have  endeavoreil  to  establish. 
If  future  explorations  and  dist^overies  should  fail  to  reveal  the  ex- 
istence of  lepidopterous  life  further  back  in  time,  or  the  existence 
of  interra<Mliate  forms  to  the  TinridK  and  Sphinges,  it  is  almost 
impossible  to  resist  the  conclusion  that  these  forms  originated  al- 
most synclironously  from  some  lower  forms  of  articulate  existence; 
in  other  language,  that  they  are  branches  from  a  common  scion  or 
stoi'k.  It  SiH^ms  to  l>e  more  in  harmonv  with  known  facts  to  con- 
sider  the  Sphinges  to  have  l>een  the  mo<litle<l  descendants  of  some 
pre-existent  Bombycidy  the  latter  of  a  Xoctuid^  etc.,  and  to  await 
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the  further  developments  of  palaeontological  science  in  confirma- 
tion of  this  position. 

As  previously  remarked,  there  has  been  found  in  the  Carboniferous 
strata  of  Morris,  Illinois,  a  larva  that  has  been  referred  to  the 
Arctians  or  woolly-bears.  Granting  the  truth  of  this  identification 
for  the  sake  of  argument,  the  period  of  time  that  has  elapsed  since 
the  Carboniferous  arctian  flourished,  down  'to  the  ushering  into 
existence  of  the  Jurassic  sphinx,  has  been  ample,  no  doubt,  for  the 
gradual  evolution  of  an  Arclian  into  a  Sphinx  through  inter- 
mediate forms.  The  fact  that  Tineids  are  not  found  in  Carbon- 
iferous strata  is  no  argument  for  their  non-existence.  If  the 
Tineids  of  those  early  days  had  many  points  in  common  with  ex- 
isting types,  it  is  only  under  the  most  favorable  conditions  tliat 
parts  of  them  could  be  preserved. 

That  these  conditions  did  not  exist  during  the  Triassic  period, 
is  inferred  from  our  knowledge  of  the  disturbances  which  took 
place  in  America,  and  the  shallow  basins  both  of  fresh  and  salt 
water  that  existed  in  foreign  localities  where  this  formation  is  de- 
veloped. Evidences  of  disturbance  occur  in  this  country  in  the 
tilted  and  displaced  condition  of  the  beds  constituting  the  forma- 
tion. This  tilting  is,  doubtless,  due  to  mechanical  force,  very 
gradual  in  its  action.  Still  further  evidence  exists  in  the  profound 
subsidence  which  has  been  shown  to  have  been  in  progress  in 
regions  of  depression,  occupied  by  the  strata.  Such  a  subsidence 
would  obviously  have  brought  a  strain  upon  superincumbent  beds, 
and  sooner  or  later  would  have  produced  fractures  and  disarrange- 
ment. The  injection  of  igneous  rocks  which  have  intersected  sand- 
stone strata,  afltords  still  another  proof.  In  our  Triassic  regions, 
rocks  of  igneous  origin  are  intimately  connected  with  rocks  of 
aqueous  origin.  Throughout  most  of  the  European  sandstones 
and  marls  of  this  period,  the  occurrence  of  ripple-marks,  rain-drop 
impressions,  and  cracks  from  drying,  plainly  show  that  the  strata 
are  of  shallow-water  and  mud-flat  origin;  and  the  salt  which  has 
been  found  and  referred  thereto,  points  to  the  existence  of  flats  that 
were  exposed  to  occasional  inundations  of  the  sea,  where  the  salt 
water  underwent  evaporation. 

It  is  evident  that  in  America  where  the  greater  disturbance  of 
the  strata  has  occurred,  as  indicated  above,  such  light  and  airy 
creatures  as  moths  would  stand  but  a  slim  chance  of  leaving  the 
slightest  vestiges  of  their  remains  imbedded.     The   tilting  and 
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HubHidence  alluded  to,  combioe^l  with  the  metamorphic  chftrttrter 
\m[>OHttl  u|>oo  many  strata  by  the  iojectioQ  of  trap  in  a  state  of 
igneous  fluidity,  if  lepi<iopterous  life  then  existed,  hare  either  com- 
pletely  remo«'ed  it  from  our  reach,  or  obliterated  erery  trace  of 
reujains  once  preser\'€9d. 

lu  Kuro[>e,  wheo  we  take  into  consideration  the  areas  in  which 
ilniHtt  IkkIs  were  <leiK>sited,  we  are  not  surprised  at  the  absence  of 
traceH  of  lepidopterous  life.  Being  shallow  basins  of  fresh  water, 
with  mud-flat  margins,  and  occasional  flats  submerged  by  inim- 
<lations  of  salt  water,  we  should  not  expect  to  meet  with  lepidop> 
t*rrous  life.  It  is  only  in  such  localities  that  we  should  look  for 
the  remains  of  neuropterous  insects.  It  is  a  remarkable  fact  that 
the  only  (ohhW  insect  thus  far  observed  is  the  larva  (or  exuviae  of 
the  larva)  of  a  nenropter,  related  to  the  genus  Ephemera,  which 
wa%  found  in  the  sliales  at  Turner^s  Falls,  on  the  Connecticut 
Ki%'er.  and  describe^!  by  Prof  Hitchcock.  The  impressions  of  the 
feet  of  inttcrrts  found  in  the  sandstones  of  the  Connecticut  River 
valley,  were  undoubtedly  of  neuropterous  and  cmstaceons  char- 
a/rler. 

I'nlesH  the  a^lvent  of  the  Tineids  dates  further  back  in  time  than 
the  Jurassic,  allowing  the  family  to  be  the  lowest  of  the  Heterocera^ 
we  hare  the  himultancous  origin  of  insects  as  low  in  the  scale  of 
creation  as  thene,  with  others,  the  Sphinges^  which  mark  a  pre* 
eminently  higher  ty|)e  of  development,  unless  it  can  be  shown, 
which  in  exceedingly  uncertain,  that  the  former  claim  priority  of 
birth,  and  constitute  the  immediate  and  proximate  ancestry  of  the 
latter.  The  chapters  of  the  Stone  Book  of  Nature,  so  far  as  thej 
an*  iHTUHahle,  do  not  reveal  any  such  history.  The  intermediate 
liiik-i  by  which  the  chain  of  existence  from  Tineids  passes  into 
S/fhiiifjt'H,  are  miH^ing,  and  doubtless  will  never  be  restored.  If 
Tim'itiM  have  paH84*d  directly  into  the  Sphingen,  would  not,  unless 
<Mir  pnrMent  types  are  the  degenerated  forms  of  pre-existent  ones, 
home  iinniiHtukable  evidences  he  found  in  studying  the  early  stages 
<ir  modern  H|H'cieH  ?  luHtances  could  be  multiplied  beyond  limit 
of  the  HpiMMul  roads  which  nature  has  pursued  in  reaching  particu- 
lar  forniH,  from  others  that  occupy  an  inferior  position. 

The  hiuipleHt  forms  of  life  of  which  we  have  any  conception,  are 
the  Mimt'va^  which  may  l>e  defined  as  living  jelly,  formless  and 
t*t^uctun'leH^4.  They  move  along  by  a  sort  of  gliding  motion,  which 
IN  produced  by  a  protruriion  and  retraction  of  portions  of  their  sttb> 
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Stance.     Their  reproduction  is  exceeding!}'  simple,  being  a  splitting 
of  their  body  into  halves,  each  half  developing  into  a  new  Monas, 

The  absence  of  a  nucleus  cliaracterizes  the  chief  point  of  distinc- 
tion between  these  and  the  Amoehse,  A  Sponge  may  be  con- 
sidered as  a  colony  of  Amcebse;  the  individual  members  of  which 
are  united  by  a  common  bond  of  union  ;  this  view  is  suggested 
by  the  young  of  the  Sponges,  which  cannot  be  distinguished  from 
Amcebse.  The  development  of  flagella  and  cilia,  as  in  Euglena^  has 
led  the  way  to  the  Animalcula  or  Infusoria.  Nor  need  we  confine 
our  attention  to  these  simple  forms  of  animal  life. 

As  we  ascend  the  scale,  we  meet  with  equally  forcible  illustra- 
tions. Prof.  Cope,  in  his  "  Origin  of  Genera,"  in  writing  about 
the  higher  Cervidae,  affirms  that  "  Rusa  and  Axis  never  assume 
characters  beyond  an  equivalent  of  the  fourth  year  of  Gervus.  In 
Dama  the  characters  are,  on  the  other  hand,  assumed  more  rapidly 
than  in  Gervus^  its  third  year  corresponding  to  the  fourth  of  the 
latter,  and  the  development  in  after  years  of  a  broad  plate  of  bone 
with  points  being  substituted  for  the  addition  of  the  corresponding 
snags,  thus  commencing  another  series." 

In  the  Cephalopoda  a  number  of  series  of  remarkable  regularity 
can  be  established.  The  advance  in  the  first  place  being  in  the 
complicated  arrangement  of  the  plicae  of  the  external  borders  of 
the  septa ;  in  the  second  place,  in  the  approach  which  one  or  both 
extremities  of  the  shell  make  to  the  spiral ;  and,  lastly,  in  the  posi- 
tion of  the  siphon.  Alpheus  Hyatt,  in  an  interesting  and  import- 
ant essay  upon  this  topic,  makes  the  assertion  that  the  less  complex 
forms  are  identical  with  the  undeveloped  condition  of  the  more 
complex.  His  language  is,  "There  is  a  direct  connection  between 
the  position  of  a  shell  in  the  completed  cycle  of  the  life  of  this 
order,  and  its  own  development.  These  shells  occupying  the 
extremes  of  the  cycle,  the  polar  forms,  being  more  embryonic  than 
the  intermediate  forms." 

Such  evidence  as  has  just  been  adduced  of  the  gradual  modifi- 
cation of  living  species,  some  of  the  separate  links  of  the  chain 
which  bind  the  less  with  the  more  highly  specialized,  being  ob- 
servable in  the  histor}"  of  development  of  individual  species,  is  of 
the  most  positive  and  satisfactory  character.  Can  we  bring  for- 
ward similar  evidence  in  confirmation  of  the  position  that  the 
Sphinges  are  directly  descended  from  the  Tineids?  I  apprehend 
not.  Whence  the  simultaneous  occurrence  of  these  two  forms  in 
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thi»  mnmtt  forriiAtion?  In  it  an  argument  in  favor  of  the  descent 
t.f  fbft  fnruii^r  frotn  this  latter?  As  an  answer  to  this  query,  two 
lUnorUn  Hut/^nn^i  thirinHclveH ;  either  to  consider  the  Tineids  to 
)f»i¥^  /offiK  into  «?xifit<?nce  long  anterior  to  the  Carboniferous  arc- 
h.if>,  ftM'l  to  Ifiivi'  Ihm!U  the  remote  progenitor  of  the  latter,  as  it 
it<«4  i\tt%%\t\.\9iHH  \im\\  of  the  Sphinges;  or  to  consider  the  Sphinges 
na  M  hi|£tfl>'  «|iit(iUIUtMl  forui  of  Pseudo-neuroptera  wlth  Bombycid 
nut\  Nt»ilunl  tlkiM'hariuaers. 

ht  ««'fM(«  of  our  modern  classifications  of  insects,  the  Caddioe 
iv<fifM«,  ii\\U\\  iti'o  oomprohended  in  the  genus  Phryganea  are  re- 
|.tihw|  M«  iMttoiitfliitf  to  the  order  Neuroptera.  According  to  West* 
ftftMil,  iHmoviM,  thin  genus  constitutes  the  connecting  link  be- 
f  ^M'fi  I  liM  NtuiropUira  and  Lepidoptera.  Since  the  Caddice  worms 
ptf^xMfl  MMMiy  iiuirkN  of  resemblance  to  the  Neuroptera,  while  id 
fffltMH  HM'V  upprouith  the  Lepidoptera,  they  are  considered  by  the 
H\oix'h  M««MMi<l  I'Miinent  authority  as  constituting  a  distinct  order 

\^,  M»i^)i  larval  a>ndition,  these  Trichopterous  insects  are  not 
f,M/^i^^Mi».'»  dUiiiifiilur  to  caterpillars  in  configuration,  and  constract 
lt,p  kU^.m^\s*iii  cylindrical  cases  or  tubes,  made  up  of  sand,  small 
^,A.^^/kft,  liMgiJients  of  sticks,  leaves,  or  even  shells.  When  fully 
^*'t^h^  i\m  larva  Mccures  its  case  to  a  stone,  the  stem  of  a  plant, 
',4  **m$t:  '/llicr  fixe<l  material,  and  closes  somewhat  the  two  ends 
»>Jij  uh  o|>en  grating  of  silken  threads,  so  as  to  admit  the  read}' 
wAi  ctK  t,t  Hutt'r,  and  keep  out  intruders.  Within  this  covering  the 
|;g^>a  t  '/lidition  xh  assumed.  It  bears  a  very  close  resemblance  to 
liii  |Ajfct;t  iniMfct,  except  that  the  palpi,  wings,  antenna?,  and  legs 
Aiic  ^ii</J-tc'^  ulid  ini'losed  in  distinct  sheaths  and  disposed  upon  the 
lyicoci  'I'htj  pupa  is  not  so  perfectly  quiescent  as  the  pupae  of 
JApi'l'/ptt'iu,  iijnce  an  it  approaches  maturity  it  comes  to  the  sur- 
tu«A'j  iijid  in  a  f'(*w  iuHtances  makes  its  way  out  of  the  water.  It  is 
'yi/vivuii  iliMi  ill  the  pointH  of  character  thus  briefly  detailed,  there 
.c  u  4  i</tt«r  irlftlloniihip  lo  the  early  history  of  Lepidoptera.  But 
(Li  i^iva  Im-iij^  uquttlic,  which  is  the  case  with  very  few  Lepidop- 
itiii.  uji'l  I  he  piipiti  being  capable  of  locomotion  near  the  time  of 
iiii4i|Aiii«4;  fioiii  Lliti  iuIn*,  on  the  other  hand  ally  them  to  Neurop- 
il« «< 

1^4*. 'lift  u  Mfc4  iiil»l(iii(u«  ill  habits  to  the  case-bearing  larvseof  the 

i;ti.ii*i  I'^yln  ttiiil  'J'itiftt^  a  still  furtlicr  affinity  has  been  noticed; 

<  i  ui.di'/g<;ii»  ««/^riiitg  of  ihe  alar  appendages  in  the  Phryganidm 
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and  some  Papilios^  and  the  analogously  spiniferous  tibiae  in  the 
two  groups.  DeGeer  deduced  this  affinity  from  the  analogous 
configuration  of  the  wings,  and  from  the  internal  conformation  of 
the  larvse ;  Kirby  from  resemblances  in  the  buccal  apparatus,  and 
Reaumur  from  general  considerations  upon  insect  analogies. 

The  Phryganidas  are  an  intermediate  group  to  the  Neuroptera 
and  Lepidoptera,  as  the  most  satisfactory  evidence,  backed  up  b}' 
the  well-balanced  judgments  of  competent  authorities,  so  amply 
and  ably  testifies.     The  Ephemerids^  though  a  somewhat  distant 
kin  of  the  Phryganidse^  in  the  Triassic  Ephemeron  referred  to 
above,  is  it  not  a  plausible  hypothesis  that  we  have  the  progenitor, 
though   very  remotely,  of  the   Jurassic   sphinx?      Future  dis- 
coveries may  reveal  to  us,  when  these  formations  are  more  tho- 
roughly known,  the  intermediate  links  by  which  the  Sphinges 
were  reached  from  an  Ephemerid-M^ie  neuropter,  through  a  Tri- 
chopterous  form  allied  to  our  present  Caddice  flies,  thence  through 
certain  extinct  species  of  Noctuidse  and   Bomhycidse^  doubtless 
having  characters  which  relate  them  somewhat  intimately  to  ex. 
isting  types.     That  the  passage  of  the  Sphinges  proper  has  not 
been  through  the  Zygasnidas^  amounts  to  a  conviction  in  my  mind. 
There  are  reasons  of  a  morphological  character,  and  others  that 
favor  such  a  pre-conception.     Among  existing  Bombycids  tliere 
are  forms  that  resemble,  both  in  the  larval  and  imago  states,  our 
Sphinges  proper.     Notodonta  Californica^  Stretch,  is  a  good  illus- 
tration.    The  larvae,  in  general  form,  and  in  having  a  horn  upon 
its  aual  segment,  according  to  Dr.   Behr,  would  be  taken  as  a 
SphiJix^  and  doubtless  would  be  described  as  such  in  the  absence 
of  any  knowledge  concerning  its  early  stages.     The  imago  pre- 
sents, in  the  general  contour  of  the  body,  in  the  attenuated  form 
of  the  anterior  wings,  in  being  decidedly  chalinopterous^  and  in  the 
characteristic  shape  of  the  posterior  alar  appendages,  a  very  close 
alliance  to  some  Sphinges  with  which  I  am  familiar.     I  do  not 
assert  the  belief  that  this  species  is  identical  in  the  aggregate  of 
its  characters  with  the  Bomhycid^  from  which  the  Jurassic  Sphinx 
sprang,  but  that  it  can  be  taken  as  a  fair  sample  of  the  proximate 
ancestor  of  the  latter. 

As  before  remarked,  there  is  some  resemblance  upon  the  part  of 
Phryganea  to  the  genus  Psyche  among  moths,  and  the  Papilios 
among  butterflies ;  from  which  it  might  be  argued  that  the  Bom- 
bycids^ if  they  have  come  from  the  Phryganese^  must  have  passed 
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through  the  Psychidm.  But  the  slight  similarity  of  the  Caddice 
flies,  inetaDce  Neuronia  fasciata,  Say,  to  the  Papilios — the  highest 
type  of  Diurnals — and  a  similar  resemblance  of  Neuronia  to  cer- 
tain existing  Bombycids  and  Nocluids,  seem  to  bring  Phryganea 
more  closely  to  the  Bombyddse.  The  resemblance  of  Phiyganea  in 
habits  to  Psyche  and  Tinea,  would,  in  face  of  previous  evidence, 
rank  these  forms  as  branches  thereof. 

In  a  careful  examination  of  our  ordinary  Neuronia  fasciata. 
Say,  I  find  that  the  anterior  wings,  in  their  general  contour  and 
venation,  resemble  the  typical  Neuropters  ;  while  the  posterior,  in 
the  same  important  characters,  bear  a  decided  approach  to  some 
of  our  Zygeenida.  In  general  form  there  is  some  resemblance, 
fancied  or  otherwise,  to  Hopffer's  Onopkcela ;  but  a  more  decided 
likeness  to  some  existing  forms  of  the  genus  Ctenucka  is  found  to 
exist.  The  contour  of  the  first  pair  of  alar  append^es  in  the 
genus  Ctenucka  is  not  essentially  dissimilar  tu  those  of  Neuronia, 
although  the  variation  may  be  slightly  different.  In  Neuronia, 
the  external  margins  of  the  posterior  wings,  midway  between  the 
apical  margins  and  the  commencement  of  the  line  of  descent  to 
the  abdomen,  display  a  slight  curvature  inwardly,  producing  a 
peculiar  conformation.  By  examination  of  figured  specimens  of 
Ctenucka,  brunnea  and  ockroscapus  more  particularly,  unmistak- 
able evidences  of  thesccurves  are  found  to  exist.  From  Zygxnidse, 
like  these,  together  with  Cosmosoma  ompkale,  Hiibner,  it  would 
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which  subsist  between  certain  existing  Lepidoptera  and  Trichop- 
tera,  both  internal  and  external,  in  their  three  stages  of  existence 
as  larvse,  pupae,  and  imagos ;  and,  lastly,  their  remarkable  simi- 
larity of  habits. 

In  commenting  upon  tlie  first  consideration,  it  strikes  me  as 
peculiarly  novel  and  remarkable,  that  such  delicate  creatures  as 
Tineids  should  be  preserved  in  association  with  Sphinges,  there 
not  being  the  remotest  affinities  between  them,  while  the  interme- 
diate types,  if  there  are  any,  which  palaeontology  alone  must  de- 
cide in  the  future,  should  have  left  not  even  the  slightest  evidence 
of  their  existence. 

A  few  thoughts  having  reference  to  the  second  consideration, 
lead  to  more  important  results.  The  great  abundance  of  Neurop- 
terous  life,  both  high  and  low,  that  existed  during  the  Triassic 
and  Jurassic  epochs,  backed  up  by  the  third  consideration  which 
shows  that  notable  affinities  exist  between  certain  forms  of  Lepi- 
doptera and  Phryganea,  seems  to  argue  strongly  in  favor  of  the 
theor}^  that  the  Jurassic  sphinx  was  the  remote  modified  descend- 
ant of  some  pre-existent  Caddice  fly,  which  latter  was  the  offspring 
of  some  formerly-existing  Neuropter. 

The  Tineids  of  to-day  are,  as  a  general  rule,  but  diminutive 
specimens  of  lepidopterous  life,  notable  alike  for  their  inconspicu- 
ousness  and  insignificance.  Rarely  if  ever  attaining  any  remarka- 
ble development  of  size,  the}',  doubtless,  have  retained  much  of  their 
primitive  character.  Like  some  forms  of  Terebratula,  as  before 
remarked,  they  have  maintained  the  even  tenor  of  their  lives 
doubtless  for  ages.  Natural  selection  has  had  little  play  in  the 
line  of  variation  in  this  family.  It  has  been  affirmed  that  the 
Caddice  worms  construct  cases  like  the  larvae  of  Psyche  and 
Tinea^  which  they  line  with  silk.  From  this  it  is  argued  that 
^Psyche  and  Tinea  have  been  evolved  from  some  form  of  Phryga- 
nea,  and  that  the  Sphinges  have  come  through  the  former.  But 
this  does  not  necessarily  follow.  May  not  the  Phryganidse  have 
been  the  common  stock  of  both  Tineids  and  Sphinges^  the  latter 
being  a  more  highly  specialized  type,  from  having  been  reached 
through  greater  and  more  persistent  modifications  ?  Perhaps  there 
were  existing  in  those  remote  ages  many  forms  of  Phryganidas 
differing  greatly  in  size,  but  still  retaining  similarity  of  habits. 
Granting  this,  for  the  sake  of  argument,  there  can  be  no  impro- 
priety in  considering  the  Tineids  to  have  been  the  immediate  de- 
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H<;endauts  of  some  low  form  of  Caddicc  fly,  and  to  have  long  since 
reached  the  limit  of  their  capacity  for  further  modification.  Tbej 
would  thus  constitute  the  summits  of  several  small  branches  of 
the  IMiryganeid  root  from  which  the  Psychidx  and  Tortricina  were 
derived. 

Although  it  is  possible,  as  previously  remarked,  to  trace  with 
coHHiderable  success  the  gradual  abandonment  of  cocoon  manu- 
facture, from  rather  low  moths,  where  it  exists  in  wonderful  per- 
fection, to  its  rudimentary  condition  in  Diumals,  and  even  to  show 
ftertain  stages  which  appear  to  have  led  to  the  cell-making  of  the 
Hjihingidir ;  yet  in  the  absence  of  further  evidence  of  a  different 
character,  in  the  face  of  previously-cited  facts,  it  would  not  be 
advisable. 

It  is  well  known  that  among  the  Bomhycidm  there  are  existing 
fiirnis  that  resemble  in  some  points  of  character  the  butterflies. 
In  color,  bodily  form,  and  in  being,  to  a  certain  extent,  lovers  of 
sunshine,  Utetheisa  bella^  Linn.,  approaches  the  butterflies. 

Among  the  Zygtenidse  similar  relations  arc  known  to  exist,  as 
instanced  by  Alypia  Brannaniy  Stretch.  Other  examples  might 
Ih»  given,  but  time  will  not  permit  the  merest  mention  of  them. 

The  larva  of  Alypia  enters  the  ground  where  it  constructs  an 
earthen  cocoon,  and  lines  it  internally  with  a  varnish-like  secretion 
before  assuming  the  pupa  condition.  In  this  particular  it  imitates 
certain  moths. 

The  early  history  of  the  genus  Utetheisa  is  partially  involved 
in  obscurity.  It  is  imi)ossible  to  say  where  the  pupa  state  is 
assumed.  It  seems  in  harmony  with  facts  to  consider  butterflies 
to  have  descended  from  some  s|>ecies  of  Bombycid^  whose  lar>'a 
possessed  a  comparatively  smooth  exterior  and  was  a  moderate 
spinner  of  silk — the  support  and  girdle  of  the  Papilionidet  and 
others  being  the  remaining  traces  of  the  cocoon  by  which  their 
remote  progenitor  was  accustonieil  to  envelop  itself.  The  larva 
of  L'tetheisa  bella^  Iliibn.,  has  been  found  in  the  pods  of  Croie- 
/ariVi,  from  which  it  is  inferred  that  it  is  an  internal  feeder.  It  is 
yellow,  with  black  and  white  rings.  In  markings  and  in  its  com- 
paratively smooth  integument  it  resembles  some  of  the  PapilioM, 
If  it  should  be  shown  in  the  future  that  it  spins  a  slight  cocoon, 
this  fact  would  lend  material  aid  to  the  views  herein  set  forth. 

The  larva  of  Phryijanidia  Calif  or  nica^y:\i[\  its  naked  skin  and 
tin  inclosed  and  pendent  pui>a,  reminds  me  of  many  lihopalocera 
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and  some  Oeometras.  It  has  been  classed  with  the  Psychidse  hy 
Packard,  and,  owing  to  its  near  alliance  to  Heterogynnis,  which 
is  removed  by  many  European  writers  to  the  Zygasnidas^  it  has 
been  placed  by  Stretch  in  that  group.  One  of  the  latter's  reasons 
for  this  removal  is  the  resemblance  which  its  larva  holds  to  that 
of  Eudryas,  But  its  habit  of  carrying  the  last  segment  elevated 
in  the  air,  which  shows  a  certain  affinity  to  some  Notodontas  as 
well  as  to  Cerura  and  Platypteryx^  and  of  suspending  itself  by  the 
tail  like  the  Geometras^  combined  with  the  close  resemblance  which 
the  wings  bear  to  some  buttei*flies,  renders  it  an  interesting  form. 
The  facts  for  the  origin  of  butterflies  herein  embodied  in  connec- 
tion with  the  above,  aim  to  place  it  high  up  in  Bombycidas. 

It  has  been  suggested  that  the  Sphinges  are  the  remotely  modified 
descendants  of  a  pre-existent  Phryganea,  It  is  well  known  that 
the  larva  of  the  latter  constructs  a  case  into  which  it  retires  after 
feeding.  As  this  case  with  its  inmate  remains  in  its  watery  ele- 
ment until  the  imago  state  is  near  at  hand,  if  the  argument  previ- 
ously advanced  to  prove  the  remote  origin  of  the  Sphingidm 
through  intermediate  forms,  from  a  Phryganea  allied  to  existing 
types,  amounts  to  aught,  we  have  in  it  a  clue  to  the  habit  which 
many  of  our  Zygaenidae  and  Sphingidae  possess  of  entering  the 
earth  in  assuming  the  chrysalis  stage.  The  ^geridae  in  their 
larval  stage  bore  into  the  stem  of  plants,  and  when  ready  to 
pass  into  pupae,  construct  oblong  follicles,  composed  of  small 
fragments  of  barks  and  earth  closely  united  together  by  the  silk 
of  the  animal.  This  style  of  cover  is  not  essentially  different  from 
that  of  the  Sphinges  and  the  Olaucopidians.  As  the  ravages  of 
these  insects  are  confined  to  tlie  inner  parts  of  plants,  it  is  not 
unreasonable  to  suppose  that  wlien  the  time  for  change  arrives,  it 
will  be  undergone  where  there  is  least  trouble  and  least  outlay  of 
strength,  in  the  burrows  created.  The  Zygaenidae^  as  a  rule,  sub- 
sist upon  the  outer  parts  of  plants.  On  the  supposition  that  some 
pre-existing  individual  of  this  family  had  profited  by  a  change 
from  outer  to  inner,  it  would  be  a  comparatively  easy  matter  to 
trace  the  effects  which  a  change  of  environment  would  impress 
upon  said  individual.  We  might  expect  considerable  alterations 
in  larval  color,  form,  and  structure,  with  but  a  trifling  change  in 
cell-manufacture. 

In  the  condition  of  larvae  the  Trichoptera  are  vegetarians ;  but 
will  occasionally  attack  minute  fresh- water  animals  when  driven 


48  FBOCEEDINQB  OF  THE   ACADEMT  Of 


to  it  liy  necessity.  As  vegetable  feeders  tbey  resemble  caterpillars. 
Suppose  the  stream  in  which  some  eaily  caterpillars  of  caddice- 
like  habits  and  forms  were  residents,  had  become  dried  up,  or 
directed  from  its  bed  in  such  a  manner  as  not  to  effect  the  removal 
of  the  worms,  and  still  leave  the  bed  humid,  there  is  no  doubt  that 
those  worms  which  possessed  some  advantage  above  their  fellows, 
better  suited  to  the  altered  condition  of  affairs,  would  be  preserved 
and  leave  progeny.  These  would  gradually,  as  time  progressed, 
become  better  adapted  to  their  condition,  giving  rise  to  a  higher 
type  of  existence.  A  cbauge  in  the  specific  gravity  of  their 
environment  would  necessarily  have  the  tendency,  as  an  obviation 
of  the  inconvenience  thereby  engendered,  of  producing  changes 
of  babit  on  the  assumption  of  pupation.  This  hypothetical  case 
would  seemingly  account  for  the  habitudes  of  the  Qlaucopidiane 
and  the  Sphinges. 

Another  explanation  suggestive  of  the  same  idea  presents  itself 
for  consideration.  A  scarcity  of  food  might  induce  larvse  well- 
circumstanced  in  the  "struggle  for  existence,"  to  forsake  their 
habitual  haunt,  the  watery  element,  for  the  land,  as  a  preventive 
to  starvation.  If  slightly  adapted  to  endure  the  change  of  habitat, 
the  effects  of  direct  atmospheric  influence  associated  with  dietetic 
causes,  might  so  disturb  their  equipoise  as  to  lead  to  a  better  ad- 
justment of  inner  to  outer  actions,  and  thus  be  determinative  of 
the  same  results. 

While  some  of  these  larvse,  in  order  to  harmonize  inner  with 


NATURAL   SCIENCES   OP  PHILADELPHIA.  49 

as  suitable  protections  against  inclement  weather  during  this 
critical  period  of  radical  changes. 

If  the  views  embodied  in  the  last  paragraph  have  any  semblance 
of  reality,  we  should  expect  to  meet  with,  in  the  habits  of  existing 
species,  confirmatory  proofs.  Among  the  Hydrocampidae^  Para- 
ponyx  closely  resembles  in  larval  form  and  habits  the  Phryganete. 
Its  larva  is  possessed  of  large  branchiae,  besides  spiracles,  and  its 
pupa  is  found  in  a  cocoon  amongst  leaves  under  water.  There  is 
another  species  quite  common  in  France,  which  subsists  upon  a 
species  of  pond  weed.  In  the  caterpillar  state  it  cuts  two  pieces 
of  leaf  and  fashions  them  so  as  to  become  nearly  oval  in  shape 
and  equal  in  size.  These  are  joined  by  their  margins  by  means  of 
a  little  silk,  the  larva  taking  special  care  to  leave  an  opening  for 
the  head  and  the  first  segments  of  the  body.  It  drags  this  house 
under  water,  occasionally  destroying  it  for  a  more  substantial 
domicile.  When  it  is  ready  to  assume  the  chrysalis  state,  it  at- 
taches its  leafy  house  securely  to  plants  or  stones  in  the  immediate 
vicinity.  The  China  Mark^s  caterpillar  lives  underneath  the 
leaves  of  a  species  of  Lemma  in  the  water,  and  protects  itself  in 
a  cylindrical  case  of  silk  covered  with  leaves,  in  which  it  subse- 
quently becomes  metamorphosed  into  a  chrysalis.  Here,  it  is  evi- 
dent, is  the  starting  point  for  the  development  of  the  higher  moths. 
It  is  not  to  be  presumed  that  the  Hydrocampidae  are  the  immedi- 
ate descendants  of  the  Fhryganeae.  There  may  be  other  forms 
somewhat  lower,  of  whose  existence  we  have  no  knowledge.  In 
the  accompanying  tree  I  have  preferred  to  represent  these  forms 
under  the  name  of  ideal  FaraponyXy  and  to  consider  them  as  the 
immediate  progenitors  of  those  whose  life-history  I  have  partially 
described. 

The  pupa  of  Eudryas  unio^  Riley,  has  been  found  in  winter  in 
the  stems  of  a  species  of  Hibiscus^  as  though  the  larva  had  been 
feeding  in  that  location.  Fsychomorpha  epimeniSy  Clem.,  fre- 
quently perforates  a  piece  of  old  wood  and  changes  into  a  chrysalis 
therein.  Its  habit  of  boring  into  some  substances  to  prepare  for 
the  change  is  inveterate,  and  it  always  neatly  covers  up  the  ori- 
fice so  that  it  is  difficult  to  detect.  Other  instances  might  be  cited. 
The  species  just  cited  belong  to  the  Zygsenidae  from  which  it  has 
been  assumed  the  JEgeridae  were  evolved.  There  is  a  manifest 
resemblance  to  the  latter,  witli  the  important  difference  that  the 
larvae  of  the  ^geridae  pass  through  their  early  stages  in  the  stems 
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of  plants,  and  never  forsake  them  until  Sited  for  winged  existence ; 
while  the  Zygaenidee  pass  tlierein  vrhen  about  to  ciiange  into 
chrysalides.  There  may  be  instances  where  the  entire  euite  of 
changes  is  affected  in  such  retreats.  It  is  well  known  that  many 
of  the  caterpillars  of  the  genus  Qracillaria  among  the  Tineids,  and 
the  genus  (Enectra  among  the  Torlrtcidte,  possess  similar  boring 
propensities.  Higher  up  on  the  scale  of  lepidopterous  life  the  genus 
Nonagria  of  the  family  Leucanidte  imitate  still  more  closely  the 
habits  of  the  Zygsenidx  and  ^geridse,  in  feeding  in  the  stems  of 
reeds  and  grasses.  There  may  be  cited  instances  among  the 
Bombycinee,  as  the  Hepalidx.  Our  own  Cossus  robinee,  Peck,  is 
a  happy  illustration.  The  existence  of  a  similar  babit  among  this 
latter  family,  to  that  which  the  Leucaiiidee,  Zt/gxnidee,  and  ^ge- 
ridm  possess,  does  not  argue  in  favor  of  the  view  that  it  constitutes 
a  link  in  the  chain  which  has  led  from  the  Noctuidx  to  jEgeridx. 
It  shows  that  this  family  constitutes  a  small  branch  from  the 
Noctuidce. 

The  presence  of  this  habit  among  such  low  forms  as  the  Tortri- 
cidm  and  Tineidx  embrace,  which  hare  deviated  but  slightly  from 
primitive  habits,  would  seem  to  argue  for  analogous  habits  among 
some  unknown  individuals  of  the  ffydrocampidm.  When  these 
forms  in  their  larval  condition  are  made  the  subjects  of  special  inves- 
tigation by  naturaliats.and  new  types  or  new  individuals  of  existing 
types  are  brought  to  light,  it  may  be  the  good  fortune  of  science 
which,  instead  of  constructing  cases  like  iboae 
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mon  tenements  for  hundreds  of  individuals  of  particular  species. 
This  is  the  case  with  our  common  American  Fruit  Caterpillar, 
Clisiocampa  Americana. 

It  has  been  said  that  the  Caddice  worms  construct  cases  in  which 
they  reside,  and  which  they  close  by  means  of  threads  at  the  ends 
when  about  to  pupate,  so  as  to  admit  the  water  through  their  in- 
terstices, and  keep  out  enemies.  It  is  obvious  that  water  does 
not  injure  the  pupae.  Nature,  like  a  faithful  nurse,  carefully  pro- 
tects the  interests  of  every  one  of  her  countless  progeny  b}^  making 
its  inner  life  correspond  with  outer  actions.  On  the  ground  that 
water  is  beneficial  to  the  pupa  of  a  Phryganea^  we  have  an  expla- 
nation of  the  comparative  openness  of  its  cocoon  at  the  ends. 

It  was  further  remarked  that  Faraponyx  in  the  larval  condition 
was  endowed  with  both  branchi^  and  spiracles.  This  seems  to 
be  a  very  wise  provision  of  nature.  The  branchice  enable  the  in- 
sect to  breathe  like  fishes,  when  immersed  in  a  watery  element. 
Ma^'  it  not  be  that  the  spiracles  are  quiescent,  and  only  come  into 
possession  of  their  legitimate  function  when  the  chrysalis  state 
has  been  assumed,  and  the  animal  is  inclosed  in  a  cocoon  which 
is  perfectly  tight?  As  the  chrysalis  while  in  this  stage  respires 
but  feebly  and  imperceptibly,  there  is  in  this  home  of  its  con- 
struction, an  ample  capacity  of  air  for  the  accommodation  of  its 
wants. 

It  is  aflSrmed  that  Lepidosiren^  in  addition  to  lungs,  possesses 
both  internal  and  external  gills ;  the  latter  being  in  a  rudimentary 
condition  in  the  adult  form.  The  rivers  of  South  America  and  of 
the  east  and  west  shores  of  Africa,  where  this  animal  exists,  during 
drouth  are  dried  up.  Did  it  breathe  entirely  by  means  of  gills, 
it  would  be  in  danger  of  extinction  during  the  dry  season ;  but 
being  endowed  with  lungs  also,  it  is  enabled  to  meet  the  con- 
tingency, and  thus  survive.  Should  the  streams  in  which  num- 
bers of  Paraponyx  larvse  reside,  during  a  season  of  drouth  become 
entirely  dried  up,  the  sudden  and  doubly  renewed  efforts  of  these 
animals,  in  their  "  struggle  for  existence,"  would  doubtless  so 
operate  upon  the  spiracles  and  trachea  as  to  necessarily  lead  to 
their  perfect  development  and  functional  activity.  It  is  a  familiar 
occurrence  that  the  wings  of  moths,  butterflies,  etc.,  when  first 
they  leave  the  chrysalis  cover,  are  short,  sac-like,  bodies  ;  but  by 
their  energetic  movements  speedily  develop  into  their  character- 
istic  forms.      This   is   accounted  for  in  the  following  manner: 
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ThciAo  wing  A  are  pervaded  by  numerous  mlnate  dirisions  of  tbe 
trachea,  wliich,  by  the  Tiolent  motions  of  the  wings,  are  sop- 
pi  iud  with  a  superabundance  of  air,  the  neoessarj  oonseqaencse  of 
re<loubled  vigor.  The  continual  pressure  of  fresh  acoesaions  of 
air  upon  what  already  exists  in  the  above  vessels,  exerts  an  ex- 
Ittiunlvv  innuenco  upon  the  wings,  which  ultimately  assume  cod- 
dguration.  iSuch  being  a  faithful  statement  of  facts  as  we  find 
thifiii,  there  can  l)e  no  hesitancy*  in  assuming  that  a  change  of  cod- 
ditfoiis  aM  above  indicated,  in  the  animaPs  violent  struggles  for 
oxbtteiKH*,  would  so  react  upon  its  hitherto  qniesoent  spiracles  as 
to  (toiiduco  to  their  fhnctional  activity.  Like  the  adult  LepidoHren^ 
thitrci  may  yet  he  discovered  some  unknown  Paraponyx  which 
potoMciNNOM  tlioHC  gills  ouly  during  its  early  larval  history.  The 
piuiHtiieo  of  gills  and  spiracles  in  the  known  specimen,  argues  in 
favor  of  iiM  derivation  from  a  type  that  possessed  gills  alone.  If 
ihttnii  Npinu'les  are  quiescent,  and  only  become  active  in  a  measare 
during  the  |>criod  of  pupation,  as  has  been  presumed,  the  passage 
iiiio  foniiH  that  possess  this  gill-breathing  power  during  their 
ifii  ly  larval  {leriod,  and  thence  into  others  that  have  completdy 
ri'ijoiiiifU'/l  it,  is  exceedingly  gradual.  Some  of  these  Hydroram- 
j/itt/i-^  it  ill  afHrmecl  by  Dnncau  in  his  ^  Transformations  of  In- 
i»4'ct«/'  have  branchiae  or  gills,  and  exist  surrounded  and  bathed 
by  water.  This  fact  conducts  to  the  inference  that  they  are 
wholly  gill-breathers.  From  a  Paraponyx  possessed  of  both  gills 
aiid  hpirneics  to  the  Phryganea^  is  but  a  moderate  transition. 
However,  it  is  not  presumed  that  said  Paraponyx  has  l>een  imme- 
diately derived  from  a  Phryganea^  neither  is  it  pre<licated  that 
the  coin  pie  t4*  gill-bearing  form  has  been  the  proximate  descendant 
of  a  Phryganea,  But  so  closely  do  the  larvae  of  Paraponyx  in 
form  and  habits  resemble  existing  Caddice  worms,  that  the  con- 
<'liibion  bafted  u{)on  their  near  relationship,  seems  irresistible. 
May  not  the  branch ia-bearing  form  of  Paraponyx  have  been  the 
injin4-<liat4-  descendant  of  some  pre-existent  form  of  similar  habits, 
but  of  rIoHrr  reHemblance  to  Phryganea^  in  details  of  form  and 
^lru<•tun•,  iu  a  Htate  of  maturity?  Acting  upon  this  consideration, 
I  lia\«-  pivhiiiiicd  their  derivation  from  a  form  at  present  unknown, 
whi<h  I  liavi?  previously  designated  the  idral  type. 

Havinj^  HouH'what  lengthily  detailed  the  truths  which  have  led 
to  tli«  \U\\H  4'X|»reHH4Ml  in  this  pa|x?r,  it  becomes  me  to  put  them 
to  a  |»ro|x'r  te»t.     With  a  view  to  give  tone  and  character  thereto, 
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tbe  idea  of  constructing  a  tree  of  life,  based  upon  the  habits  of 
the  Heterocera  during  their  larval  history,  suggested  itself  to  my 
mind.  After  many  hours  of  toil  I  have  been  enabled  to  construct 
a  tree  which  will,  I  hope,  bear  the  scrutiny  of  investigation  and 
come  out  unscathed,  since  it  harmonizes  in  the  arrangement  of  its 
parts  with  the  most  thorough  system  of  classification. 


54 
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K0TS8  OK  THE  KOCTTTIBJE,  WITH  BE8CBIPTI0HS  OF  CESTAIH  HEW 

SPECIES. 

BT  H.  K.  MORRISON,  CAMBRIDGE,  MASS. 

Cluuradra  decora,  nov.  sp. 

Expanse  57  mm.     Length  of  body  23  mm. 

Eyes  hairy.  Antennae  simple,  black.  Abdomen  yellowish. 
Anterior  wings  white,  with  the  usual  markings  black,  wavy,  and 
distinct ;  the  ordinary  lines  are  marked  on  the  costa  b}*^  heavy 
oblique  black  dashes ;  half-line  present ;  interior  line  strongly 
lobed  ;  the  orbicular  spot  black,  figure-eight  shaped,  very  con- 
spicuous ;  median  shade  present ;  the  reniform  spot  large,  irregu- 
lar, open  above  and  below ;  the  exterior  and  subterminal  lines  are 
drawn  close  together,  forming  wavy,  irregular  bands  across  the 
wings;  at  the  costa  and  internal  angle  the  subterminal  line  forms 
large  black  blotches  ;  a  series  of  short  terminal  black  lines  on  the 
nervules;  fringe  white,  chequered  with  black.  Posterior  wings 
pure  white,  with  a  single  heavy  oblique  black  dash  at  the  anal 
angle.     Beneath  white. 

Hah.  California. 

This  large  and  beautiful  species  is  closely  allied  to  our  three 
smaller  Eastern  ones. 

The  white  ground  color,  the  peculiarly  shaped  orbicular  spot, 
and  the  black  mark  at  the  anal  angle  of  the  posterior  wings  will 
serve  to  identify  it. 

Agrotii  badioollii,  Grote. 

Ammoconia  badicollis,  Grote.    Bull.  BufF.  See.  Nat.  Sci.,  vol.  i.  p.  136. 
PI.  4,  fig.  18  (1873). 

We  do  not  think  Mr.  Grote's  reference  of  this  species  to  Ammoco- 
nia^ Led.,  can  be  followed ;  the  type  of  that  genus,  the  European  A, 
csecimacula^  W.  Y.,  is  a  large,  heavy-bodied  insect,  having  a  broad 
massive  front,  pyramidal-toothed  antennae,  and  long  hairy  lashes 
to  the  eyes ;  the  species  in  question  has  none  of  these  characters, 
it  agrees  with  the  species  of  Agrotis  having  pectinate  antennae, 
and  is  intimately  related  to  the  following  new  species. 

Agrotii  dilnoida,  nov.  sp. 
Expanse  38  mm.     Length  of  body  18  mm. 
%  9. — Eyes  naked.     The  antennae  of  the  male  strongly  bipecti- 
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nate.  The  anterior  tibi»  unarmed.  The  thorax  with  a  slight  pro- 
thoracic  crest.  Second  joint  of  the  palpus  tmngular,  brown  on  the 
sides ;  the  third  Joint  slight  and  short,  and  with  the  upper  surface 
of  the  second,  white  and  contrasting. 

Ground  color  of  the  anterior  wings  cinereous,  overlaid  with 
brown ;  the  lines  are  indicated  on  the  costa  by  conspicuous  oblique 
brown  dashes,  below  they  are  simple,  brown,  and  less  distinct ;  half 
line  present ;  the  interior  line  below  the  costal  dash,  perpendicular, 
strongly  lobed  ;  the  claviform  spot  absent;  the  ordinary  spots  are 
almost  equal,  filled  with  reddish-brown ;  in  one  male  specimen  the 
reniform  is  white  and  contrasting;  the  exterior  line  is  dentate, 
strongly  produced  around  the  reniform,  below  it  is  obsolete;  a  series 
of  yellow  dots  preceded  by  irregular  brown  blotches  mark  the  sub- 
terminal  line  ;  the  terminal  space  more  distinctly  cinereous. 

Posterior  wings  brownish  fuscous,  with  brownish-yellow  fringes; 
no  traces  of  the  discal  dots  or  median  line. 

Beneath  reddish-brown,  with  discal  dots  and  a  distinct  common 
median  line. 

Sab.  New  Hampshire. 

We  have  seen  three  specimens  of  this  fine  species  captured  by 
Mr.  C.  P.  Whitney,  at  Milford. 

The  species  is  very  distinct,  the  pectinate  antennee  of  the  male 
and  the  unarmed  anterior  tibite  separate  it  from  almost  all  the  other 
species  of  the  genus.    There  is  considerable  sexual  difference  in 
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interior  line  perpendicular,  geminate ;  claviforra  and  orbicular  spots 
absent,  the  reniform  distinct,  black  with  an  irregular  pale  annulus ; 
median  shade  distinct;  the  exterior  line  reduced  to  a  series  of  black 
dots  on  the  nervules  ;  terminal  space  dark-brown.  Posterior 
wings  white,  with  a  faint  discal  dot. 

Beneath  light  gray,  with  discal  dots  and  traces  of  the  median 
lines ;  the  basal  and  median  spaces  on  the  anterior  wings  blackish. 

Hah.  Colorado,  Nebraska. 

Our  type  of  this  species  was  defective  and  rubbed  ;  the  recent 
receipt  of  several  specimens  in  fine  condition  enables  us  to  give  a 
complete  description. 

We  consider  it  our  representative  of  the  European  A.  corticea. 

Agrotii  plagigers,  Morr. 

Proc.  Bos.  Soc.  Nat.  Hist.,  vol.  xvii.  p.  163,  1874. 

Our  type  of  this  species  was  captured  in  Colorado ;  we  have  since 
received  specimens  from  other  localities  which  show  that  it  is  also 
found  in  other  Western  States.  It  is  allied  to  A.  4  dentata  and 
A,  messorna^  and  it  is  possible  that  it  may  ultimately  be  con- 
sidered a  variety  of  the  former.  The  ground  color  of  the  anterior 
wings  light-gray,  slightly  tinted  in  the  median  space  with  ochre- 
ous;  the  costa  is  light  and  the  nervures  dark,  accompanied  by 
faint  whitish  shades;  the  half-line  and  the  median  lines  are  gemi- 
nate, denticulate,  and  distinct,  the  median  shade  simple,  but  also 
distinct;  the  subterminal  line  is  light,  preceded  by  a  series  of 
cuneiform  black  markings;  the  terminal  space  blackish;  the  spots 
are  all  present,  the  orbicular  and  reniform  large  and  whitish,  with 
gray  annuli,  the  claviform  concolorous,  black-edged,  and  con- 
spicuous. 

The  posterior  wings  gray,  with  a  darker  diffuse  terminal  shad- 
ing. 

Hab.  Colorado,  Kansas,  Illinois. 

Agrotif  redimiouls,  Morr. 

A.  redimacula  (err.),  Morr.,  Proc.  Bos.  Soc.  Nat.  Hist.,  vol.  xvii.  p.  165 
(1874). 

Since  describing  this  species  we  have  obtained  specimens  from 
widely  separated  places  which  show  it  to  be  spread  over  the 
Eastern,  Middle,  and  Western  States. 

The  following  are  some  of  these  localities:  Colorado  (T.  L. 
Mead) ;  Missouri  (C.  V.  Riley)  ;  New  York  (T.  L.  »  I);  Long 
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Island  (Fred.  Tepper);  AlbaDy,  N.  T.  (J.  A.  Lintner);  Boston, 
Mass.  (H.  K.  Mon-isoD)  ;  Maine  (A.  S.  Packard,  Jr.)- 

The  specimens  show  little  or  no  variation ;  the  following  ai-e 
the  characters  of  the  species :  All  the  tihiie  spinose ;  ovipositor 
of  the  female  slightly  extended ;  the  collar  with  a  distinct  heavy 
black  line. 

Coloration  of  the  anterior  wings  entirely  black,  and  light  and 
dark  cinereous;  a  very  distinct  thick  basal  dash;  interior  line 
black,  oblique,  nearly  straight ;  to  it  the  small  black  claviform  spot 
is  attached ;  three  very  conspicuous,  equal,  light  cinereous  subcos- 
tal spots,  the  first  and  second  (a  basal  spot  and  the  orbicular) 
separated  by  a  clear  black,  triangular  spot,  the  second  and  third 
(the  orbicular  and  reniforu)  separated  by  a  quadrate  spot  of  the 
same  color ;  the  median  shade  absent ;  exterior  line  black,  gemi- 
nate, preceded  by  a  darkening  of  the  ground  color  ;  the  snbtermi- 
nal  line  light,  followed  by  the  dark  terminal  space ;  the  fringe 
lighter  cinereous. 

Posterior  wings  uniform  dark  fuscous  in  eastern  specimens  ;  in 
the  Coloiadan  specimens  there  is  a  quite  distinct  terminal  dark- 
gray  band. 

Beneath  gray,  not  characteristic.  On  the  anterior  wings  of  this 
species  there  are  three  shades  of  cinereous,  the  light  cinereous  of 
the  subcostal  spots,  the  dark  cinereous  of  the  terminal  and  latter 
half  of  the  median  apace,  and  a  cinereous  shade  between  the  two 
.  Drevails  over  llic  rest  of  tjie  w 
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ated;  the  orbicular  small,  placed  close  to  the  interior  line;  the 
eniforni  very  large  and  conspicuous. 

The  posterior  wings  are  white,  with  a  diffuse  gray  border,  very 
arrow  in  the  male,  in  the  female  wider  and  extending  up  the 
ervules. 

The  sexes  also  differ  in  another  particular :  in  the  males  the 
Dterior  wings  are  clear  gray ;  in  the  females  the  wings  are  over- 
pread  with  ochreous  scales  which  extend  over  the  thorax. 

Hah.  Illinois,  Missouri. 

fprotig  gladiaria,  Morr. 

Proc.  Bos.  Soc.  Nat.  Hist.,  vol.  xvii.  p.  162  (1874). 

This  species  is  allied  to  the  European  A,  vestigialis^  Rott. 

We  have  received  specimens  from  St.  Catharines,  Canada,  re- 
en  tl}'  sent  us  by  Mr.  George  Norman.  They  were  captured  May 
nd  July,  9. 

The  antennae  of  the  male  is  bipectinate.  On  the  anterior  wings 
le  costa  in  the  male  is  whitish  and  contrasting,  in  the  female 
ark  and  concolorous ;  a  black  basal  dash  ;  the  interior  line  is 
nly  seen  below  the  median  nervure,  it  is  then  for  a  short  distance 
uite  distinct,  and  to  it  is  attached  the  black-lined  claviform  spot ; 
le  orbicular  spot  is  small,  the  reniform  large  and  dark  ;  the  sub- 
irminal  line  is  preceded  by  a  series  of  more  or  less  distinct  black 
iineiform  markings ;  all  the  nervures  are  accompanied  by  pale 
>ntrasting  shades,  more  prominent  in  the  males  ;  posterior  wings 
ark  fuscous.  Beneath  nearly  uniform  grayish  fuscous,  with 
•aces  of  the  discal  dots. 

Hab.  Mass.,  Canada. 

rgrotii  nnixaaonla,  Morr. 

Proc.  Bos.  Soc.  Nat.  Hist.,  vol.  xvii.  p.  166  (1874).     A.  Jiaruspica, 
Grote,  Bull.  Buff.  Soc.  Nat.  Sci.,  vol.  ii.  p.  214  (1875). 

Mr.  Grote  states  that  our  name  is  preoccupied  ;  this  is  an  error, 
le  name  is  used  by  Dr.  Staudinger  for  a  simple  variety  of  the 
>mmon  A.  plecta^  Linn. 

Since  describing  A.  unimacula  we  have  received  many  other  spe- 
mens  of  the  species,  principally  from  Messrs.  J.  A.  Lintner  and 
.  L.  Mead ;  the  orbicular  spot  is  not  alwa3^s  absent,  and  quite 
equently  both  spots  are  present. 

^amestra  theoata,  Morr.,  dot.  sp. 
Expanse  32  mm.     Length  of  body  14  mm. 
This   is   a   well-marked,  comparatively  slender-bodied   species 
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related  to  M.  incincta,  Morr.  Eyes  hairy.  Antennce  eiinple  in 
both  sexes.  Thorax  with  a  alight  prothoraeic  tuft,  concolorou* 
with  the  anterior  wings.     Abdomen  short,  untufted. 

Ground  color  of  the  anterior  wings  light  yeilo wish-gray,  almost 
entirely  overspread  with  blackish,  the  lighter  color  appearing 
principally  between  the  geminate  median  lines,  and  in  scattered 
patches  on  the  basal,  median,  and  siibterminal  spaces  ;  a  distinct 
black  basal  longitudinal  dash  ;  interior  line  straight,  oblique,  den- 
ticulate, its  outer  component  line  black  and  best  expressed ; 
median  shade  obsolete  ;  ordinary  spots  unusually  small,  black, 
with  incomplete  ochreous  annuli,  the  rcniTorm  followed  by  a  light 
spot ;  exterior  line  black,  geminate,  its  inner  component  line  the 
most  distinct;  it  is  incepted  on  the  costa  directly  above  the  reni- 
form  spot,  boldly  produced  around  it  and  drawn  in  below  it,  nar- 
rowing the  median  space;  siibterminal  line  obsolete;  a  distinct 
broad  light  subapical  streak ;  terminal  space  black,  a  yellowish 
line  at  the  base  of  the  concolorous  fringe. 

Posterior  wings  whitish,  with  a  discal  dot,  narrow  connected 
median  line  and  a  broad  suffuse  blackish  terminal  band  ;  an  inter- 
rupted black  line  at  tlie  base  of  the  whitish  fringe. 

Beneath,  yellowish  white,  sprinkled  with  numerous  black  atoms ; 
discal  dots  ilistiiict,  as  well  as  a  very  prominent  black  median 
line. 

Hob.  Glen  Valley,  near  Mt.  Washington,  N.  H.,  and  Plymouth, 
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his;  the  exterior  line  curves  closely  around  the  reniform  and  is 
much  drawn  in  below  it,  thus  narrowing  the  median  space ;  the 
subterminal  line  is  white,  jagged,  and  irregular,  preceded  and  fol- 
lowed by  black  stains ;  a  black  terminal  line,  followed  by  a  clear 
white  line  at  the  base  of  the  gray  fringe. 

Posterior  wings  white,  without  discal  dots  and  with  a  black 
suffuse  terminal  border  ;  the  nervules  are  tinged  with  black ;  fringe 
white. 

Beneath,  the  anterior  wings  are  gray,  with  a  few  scattered  white 
scales  on  the  costa  and  terminal  margin ;  posterior  wings  white, 
with  traces  of  a  black  costal  and  terminal  border. 

Hah.  Colorado,  Aug.  18  (No.  47,  Mr.  T.  L.  Mead). 

Mr.  Mead's  collection  is  particularly  rich  in  species  of  the  genus 
Oncocnemis^  this  being  the  fifth  he  obtained  in  Colorado.  We  de- 
dicate it  to  him  in  recognition  of  his  ability  as  a  collector  as  well 
as  a  student ;  the  specimens  obtained  on  a  single  summer's  tour 
having  furnished  material  for  at  least  half  a  dozen  long  papers  by 
different  lepidopterists. 

0.  meadiana  approaches  to  0.  chandleri,  but  it  is  a  much 
smaller  and  less  robust  insect;  the  terminal  band  of  the  posterior 
wings  is  not  regular  and  well-defined,  but  diffuse  and  extends  into 
the  white  median  space  along  the  nervules. 

Hadena  inffai os,  noy.  sp. 

Expanse  44  mm.     Length  of  body  19  ram. 

Allied  to  H.  apamiformis^  Guen.,  and  agreeing  with  that  spe- 
cies in  its  structural  characters,  excepting  that  the  third  palpal 
joint  is  perceptibly  longer,  and  that  the  middle  dorsal  abdominal 
tufts  are  obsolete. 

Head  and  thorax  light  brown. 

Coloration  of  the  anterior  wings  brown  on  a  light  gray  ground ; 
the  brown  tints  are  strongest  on  the  costa  and  in  the  upper  part 
of  the  median  space ;  along  the  inner  margin  and  in  the  subter- 
minal space  the  ground  color  prevails ;  the  subterminal  line  is 
preceded  by  a  series  of  brown  blotches,  and  following  it  the  termi- 
nal space  is  tinged  with  bluish. 

The  ordinary  lines  and  spots  formed  as  in  ff.  apamiformis^  ex- 
cept that  the  interior  line  extends  direct  to  the  inner  margin  and 
does  not  form  an  outward  projection  on  the  submedian  nervure. 

Posterior  wings  as  in  the  related  species. 

Beneath  both  wings  are  strongly  suffused  with  brown. 


62  PRO0KEDINO8  OP  THE   ACADEMY  OF 

Hah,  Mass.,  Conn.,  Colorado. 

We  Imve  lieen  Acquainted  for  8ome  time  with  a  poor  specimen  of 
til  14  form  from  MASsAchusetts,  in  the  collection  of  the  Boston  So- 
ciety of  Natural  History,  and  hare  considered  it  a  variety*  of  H. 
ajtamiformU^  but  the  discovery  by  Mr.  T.  L.  Mead  of  concordant 
6|KKMincn8  from  Colorado  and  Connect icut«  and  the  capture  by  Mr. 
Moring  of  several  specimens  at  Nahant,  Mass.,  daring  the  past 
suminor,  convinces  us  that  it  is  distinct  from  the  above  species. 

The  delicate  brown  tints  of  the  anterior  wings  will  always  dis- 
tinguish it. 

MsmMtrs  rofola,  hot.  0p. 

M.  bra$9ic<B  (Linn.)  Grote,  Ball.  Boff.  See.  Xat.  Sd.,  vol.  i.  p.  108,  and 
vol.  ii.  p.  12. 

We  have  compared  specimens  of  our  species  with  a  considerable 
nun)bor  of  examples  of  the  Fluropean  J/,  brassicae^  and  are  satisfied 
that  tlicy  arc  distinct  from  one  another,  although  closely  allied 
M,  ru/ida  is  larger  and  has  the  anterior  wings  comparatively 
broader ;  the  reniform  spot  is  smaller,  rectangular,  and  better  de- 
fined ;  there  is  a  distinct  white  blotch  l^efore  the  inner  angle,  fol- 
lowed by  a  reddish  shade ;  beneath  lK>th  wings  are  strougl3'  suffused 
with  reddish-brown,  most  evident  along  the  costie. 

The  latter  character  is  the  most  conspicuous,  although  perhaps 
not  the  most  valuable  in  separating  the  species. 

Wo  have  s|>ecimenH  of  the  American  s|>ecies  from  Massachu- 
setts. New  York,  Illinois,  Missouri,  and  Indiana;  it  does  not 
api)ear  to  l>e  of  very  rare  occurrence,  though  by  no  means  so 
common  as  31,  braasicas. 

Aetinotis  d^mpta,  dot.  tp. 

Expanse  34  mm.     Length  of  body  15  mm. 

Eves  naked.  Tibiie  unarmed.  Thorax  smooth  and  untufted  ; 
abdomen  also  untufted.  Anterior  wings  and  thorax  yellowish- 
gray,  with  brown  markings  ;  on  the  former  the  onlinary  lines  and 
spots  are  very  indistinct  and  ditfusc  ;  a  dark  brown  basal  streaky 
and  another  similar  streak  l>eneath  the  submedian  nervure ;  a 
f*treak  extends  along  the  inner  margin  to  the  exterior  line;  the 
interior  line  and  the  ciaviform  and  orbicular  spots  are  obsolete  ; 
the  n^iiifonn  is  present  as  a  distinct  but  diffuse  blackish-brown 
spot  ;  a  series  of  brown  markings  along  the  costa ;  exterior  line 
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indistinct,  formed  of  sharp  internervular  indentations;  the  inner 
angle  yellowish-gray,  without  brown  intermixture. 

Posterior  wings  whitish,  iridescent ;  without  markings.  Beneath, 
on  the  anterior  wings,  the  reniform  spot  is  reproduced,  and  the 
nervures  are  distinctly  tinted  with  blackish-brown. 

Hah,  Texas,  September  21. 

This  species  resembles  somewhat  the  figures  of  Phaleena  ph.yto- 
laccasj  Sm.  Abb.  (which  is  still  uuideutifled),  but  differs  in  several 
material  points.  The  figures  appear  to  be  coarse  and  over-colored, 
80  that  the  species  intended  will  be  difiScult  of  determination. 

Hadena  inordinata,  noy.  sp. 

Expanse  35  mm.     Length  of  body  17  mm. 

Eyes  naked.    Abdomen  tufted.     Thorax  with  the  usual  tufts. 

Markings  of  the  anterior  wings  confused,  black,  white,  and 
yellowish-brown  ;  a  narrow  basal  dash,  and  another  on  the  inner 
margin  beneath  the  submedian  nervure ;  interior  line  black,  gem- 
inate and  dentate,  with  a  whitish  included  shade  line,  extending 
obliquely  outwards  to  the  submedian  nervure,  then  quickly  drawn 
in ;  claviform  spot  indistinctly  outlined ;  median  spots  blackish, 
with  white  annuli,  the  orbicular  elongate  ;  the  exterior  line  rounded 
above,  below  straight,  its  included  white  shade  line  very  distinct ; 
the  median  space  is  more  or  less  suffused  with  yellow-brown ;  it 
is  most  contracted  at  the  submedian  nervure,  above  which  the 
median  lines  are  sometimes  connected  by  a  black  streak,  but  this 
streak  is  frequently  obsolete  and  its  place  filled  by  two  short 
black  markings  before  the  exterior  line;  subterminal  line  white, 
with  the  usual  distinct  teeth,  preceded  by  a  series  of  very  distinct 
black  cuneiform  markings ;  terminal  space  blackish  ;  a  series  of 
black  lunules  at  the  base  of  the  checkered  fringe. 

Posterior  wings  yellowish-brown,  with  the  costa  shaded  with 
gray;  diseal  dots,  a  distinct  narrow  median  line,  and  a  broad 
black  terminal  band. 

Beneath,  with  very  conspicuous  diseal  dots  on  both  wings,  as 
well  as  traces  of  median  and  terminal  shade  bands. 

Hab,  Massachusetts,  in  June,  from  our  collection. 

This  species  is  allied  to  H.  cariosa  and  H,  sectilis^  but  will  at  once 
be  distinguished  by  the  color  of  the  posterior  wings  and  the  ar- 
rangement of  the  black  bands  thereon. 
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HikdMA  tlipikta,  HOT.  tp. 

Kxpanse  36  mm.     Length  of  body  17  mm. 

SUled  of  the  palpi  black,  the  third  joint  short  and  barely  »epa- 
rtited  from  the  second.     Alxlomen  smooth  and  an  tufted. 

This  species  is  closely  allied  to  H.  carioia^  but  it  differs  in  the 
important  particulars  mentioned  above,  as  well  as  in  the  color  of 
the  posterior  wings,  which  are  white  with  only  a  faint  terminal 
gray  border. 

All  the  nerrules  are  accompanied  by  deep  purple  black  shadea, 
l)etween  which  the  ground  color  appears ;  the  ordinary  spots  are 
indistinct,  but  shai>ed  as  in  //.  carioAa:  the  three  longitudinal  deep 
black  dashes  are  present  as  in  the  former  species  ;  the  exterior  line 
is  also  present,  but  it  is  white  and  fine,  and  i<  not  crossed  by  the 
median  dash  ;  the  lower  portion  of  the  median  apace  above  the 
submedian  ner^'ure  and  the  terminal  space  are  purple  black;  the 
inner  margin  is  clear  and  light. 

Beneath,  l>oth  win^s  are  white  at  the  l>ase,  but  suffused  with  grmj 
atoms  outwardly  ;  the  discal  dots  indistinct. 

JIab.   Illinois.     One  s|>ecimen  received  from  Mr.  Thos.  E.  Bemn. 

JL  »tipata  is  very  closel}'  allied  to  II.  verba»coides  and  H.  cariota^ 
but  we  think  the  characters  above  mentioned  are  suflScient  to  sep- 
arate it. 

The  discovery  of  more  8i>ecimens  will  determine  its  claims  to 
the  rank  of  a  grxnl  species. 

Hftd^aa  pAfiaata,  nov.  ip. 

Expanse  24  mm.     I>engtli  of  lx>dy  9  mm. 

AUlomi'n  hmooth  and  untufte<l.  Form  slight.  Ilabitus  and 
markings  of  //.  ranilitt^  Morr.,  and  II.  chalcedonia^  Iliibn. 

Ground  color  of  the  anterior  wings  uniform  gray,  the  markings 
very  Himpie ;  the  median  lines  are  black  and  simple,  the  exterior 
line  extends  from  the  inner  margin  just  l>efore  the  internal  angle, 
ol)li(iih'ly  across  the  wings,  turning  out,  and  forming  a  rounded 
pr<»je<t ion  opposite  the  renifonn  spot;  the  interior  line  extends 
obliquely  to  the  usual  place  of  the  orbicular  spot,  it  then  con- 
tinues irregularly  to  the  costa;  the  half-line  present ;  the  ordinary 
spots  are  very  small,  the  orbicular  usually  obsolete,  the  renifonn 
whitish  ;  they  are  conne<*ted  b}'  a  narrow  intense  black  dash,  which 
H(Mnetin)cH  encircles  the  spots,  thus  uniting  together  the  median 
lines  ;  the  subterniinal  line  obsolete.  Posterior  wings  white,  usu- 
ally crosHed  by  a  blackish  median  line. 
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Beneath,  the  anterior  wings  are  blackish,  the  posteriors  white  ; 
both  are  crossed  by  a  common  median  line. 

Hah.  Florida  (Mr.  C.  J.  Maynard). 

This  species  apparently  occurs  rather  abundantly  in  the  locali- 
ties where  it  is  found  ;  on  this  account  we  have  compared  it  very 
carefully  with  M.  Guen^e's  descriptions  of  H,  festivoides  and  H, 
earesa,  which  are  still  unidentified,but  it  can  hardly  be  either  of  them. 

Mr.  Maynard  also  captured  a  number  of  interesting  species, 
several  of  which  have  not  been  recorded  from  Florida  before. 

We  name  a  few  of  them  :  Litoprosopus  futilis^  G.  and  R. ;  Ta- 
rache  terminimaculata,  Grote ;  Fseudolimacodea  niveicostcUus^ 
Grote  ;  Amolita  fessa^  Grote ;  Phtirys  vinculum,  Guen. ;  Agrotis 
incivisj  Gifen.  (Arlicla  Alahamse,  Grote).  We  do  not  think  this 
species  should  be  separated  from  the  other  agrotids  on  account 
of  the  scaly  clothing  of  the  thorax,  several  of  the  European  spe- 
cies the  thorax  likewise  scaly,  or  covered  with  mingled  scales  and 
hair ;  Harvey  a  auripennis,  Grote,  in  this  specimen  there  is  no 
black  stain  on  the  inner  margin  ;  Callopistria  mollissima,  Guen. ; 
and  Hadena  arna,  Guen.,  the  latter  species  is  now  for  the  first 
time  identified  in  our  collections. 

Laphygma  inflexs,  nov.  sp. 

Expanse  30  mm.     Length  of  body  13  mm. 

Ej'es  naked.  Tibice  unarmed.  Head  and  thoracic  parts  as  in 
L.frugiperda,  Sm.  Abb.  Anterior  wings  cinereous  gray  ;  half-line 
present ;  interior  line  distinct,  simple,  and  angulate  ;  the  costa  to 
the  exterior  line  is  shaded  with  white;  orbicular  and  claviform 
spots  absent,  the  reniform  whitish,  of  medium  size,  its  annulus  black 
and  circular;  exterior  line  black  and  very  prominent,  it  forms  a 
sharp  outward  projection  on  the  costa;  beyond  the  cell  it  is  straight 
and  below  it  drawn  in,  here  forming  several  short  sharp  indenta- 
tions ;  the  line  is  followed  by  a  more  or  less  distinct  blackish 
shade  line ;  subterminal  space  largely  whitish,  entirely  so  at  the 
costa  and  inner  margin;  terminal  space  dark;  a  black  even  line 
at  the  base  of  the  fringe. 

Posterior  wings  broad,  with  a  well-marked  angle  at  the  term- 
inaf ion  of  the  third  median  branch ;  in  color  they  are  whitish,  iri- 
descent ;  the  nervules  at  their  terminal  t  with  black. 
Beneath  the  anterior  wings,  except  '  n,  are 
intense  black,  without  marki 
above,  without  any  traces  of 
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Bah.  Jncksonville,  Pin. 

1'liis  uprcies  can  at  onco  l>o  separated  Trom  its  n 
genor  by  tlie  form  of  the  posterior  wings. 
OrthoiU  hrmglnMldH.  Oncn. 

"S|irdrBGi'ni5r«l,"  vol.  r.  p.  398.  1858. 

Xanthia  r.jU-i,  O.  &  R.,  Trims.  Amor.  Enl.  Soc,,  vol,  i 

ng. «. 

XaitiAia  bieolorago,  Qavn.  vol.  t.  p.  807,  18Ji2. 

Wc  linvc  recently  seen  specimens  determined  as  X  ralla,  Q.  A.  B<;l 
this  confirms  our  previous  opinion  (formed  from  the  figure  i 
description )  timt  it  was  a  redeseription  of  the  common  O.  fer 
gineaidi^g,  Oiien. 

The  figure  given  by  Qrot«  and  Robinson  represents^he  rorm  In 
which  the  ground  color  is  ligbt-yelloir  and  the  markings  One  ami 
iut^rruptvil ;  it  is  of  common  occurrence.  The  form  wbScli  we 
think  M.  Gnen<Jo  has  described  nnder  the  name  of  6i oo/oropo, hi 
on  the  contrary,  the  ground  color  of  a  darker  olmcurw  yeJIow  ■ 
all  the  markings  very  heavy  and  black,  particninrly  the  i 
abade ;  the  terminal  and  the  outer  part  of  the  stibterminal  spacecl 
arc  also  entirely  black,  and  the  jiostcrior  wings  are  crossed  by  twi 
distinct  median  lines. 

We  havjDBCon  specimens  in  the  Museum  of  Comparative  Zoolo-  I 
gy  at  Cambridge,  in  which  the  whole  surface  of  the  anterior  wId^  I 
is  overspread  with  black  ;  these  we  would  also  refer  to  thia  variety.  ' 

Our  American  species  is  certainly  very  near  to  the  Earapcen 
0.  ririxllari*,  but  we  have  compared  a  nousidcrablv  scries  of  tbem 
both  and  And  that  there  arc  slight  but  constant  differences,  enough 
we  think  to  entitle  them  to  separate  designations. 
OrtbMla  psrpnra,  dot.  ip. 

Kxpnnsti  ;il  mm.     Length  of  body  15  mm. 

Kyo  naked,  with  lashes.  I'alpi  nllh  the  third  Joint  short  u>dl 
BtUQted.  Antennie  of  the  male  pyramidal-toothed.  Front  ftud  f 
thor«x  ooncolorous  with  the  anterior  wings.  Abdomen  short  andf 
untiifled. 

Anterior  wings  gray,  overspread  in  parts  with  R)>ceuliar  bloieh  J 
cinereous  color ;  all  the  markings  present,  although  not  very  V 
defined;  half-line  present;  inlcrior  lino  indistinct,  from  Its  central  fl 
lolie  |iroeeeds  the   brown   evident  claviform  spot;  the  ordinary  I 
spots   are  close  together,  brown    cncircltnl,  concolorous,  and   • 
nearly  vK]i)al  size;    the  median    shade  obsolete  and    the    median i| 
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space  tinted  slightly  with  brown  ;  the  exterior  line  indistinct, 
and  marked  mainly  by  the  slight  contrast  in  color  between  the 
median  and  the  cinereous  subterminal  space ;  subterminal  line 
brown,  formed  by  a  series  of  connected  spots  ;  fringe  concolorous 
with  a  central  brown  line. 

Posterior  wings  yellowish  fuscous,  with  a  discal  lunule. 

Beneath  yellowish  with  distinct  discal  dots  and  traces  of  the 
median  line  on  the  costa  of  both  wings. 

Hah,  New  York. 

This  distinct  species  can  be  identified  by  the  color  of  the  ante- 
rior wings  as  well  as  the  yellowish  posteriors. 

Orthotia  differta,  nov.  sp. 

Expanse  28  mm.     Length  of  body  15  mm. 

Eyes  naked,  with  hairy  lashes.  Palpi,  front,  and  thorax  as  in 
allied  species.     Abdomen  smooth  and  untufted. 

Anterior  wings  orange,  with  the  markings  disconnected  and 
black ;  half-line  present ;  interior  line  distinct,  perpendicular,  con- 
sisting of  three  broad  lobes,  it  is  formed  of  black  spots,  connected 
by  a  finer  black  line ;  claviform  spot  absent,  the  orbicular  concol- 
orous with  a  black  central  dot,  and  fine  black  annul  us,  the  reni- 
form  also  concolorous,  with  a  central  blackish  blotch,  and  an  inter- 
rupted annulus ;  the  median  shade  forms  a  black  bar  above  the 
reniform,  which  it  touches,  below  it  is  fine  and  linear ;  exterior  line 
of  the  usual  form,  denticulate,  followed  by  a  blackish  shade  line 
which  fills  in  the  teeth  of  the  line  ;  the  subterminal  line  an  inter- 
rupted series  of  black  spots.  Posterior  wings  yellow,  with  a 
broad  orange  terminal  band. 

Beneath  yellow  with  orange  shades,  distinct  discal  dots,  and  a 
common  median  line. 

Hah.  New  York. 

Received  from  my  very  kind  friend,  Mr.  Fred.  Tepper. 

Sehinia  ^aoilenta,  Httbn. 
Zutr.  vol.  i.  figs.  5  and  6. 

Var.  oleagina,  ooy.  var. 

Expanse  28  mm.     Length  of  body  L3  mm. 

Eyes  naked.  Tibiae  spinose,  the  anterior  pair  armed  with  a  stout 
long  claw. 

Habitus  of  5.  trifascia  and  S.  rectifascia.  Anterior  wings 
uniform  olivaceous-gray,  the   median  lines   are  light,  clear,  and 
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distinct,  not  accompanied  by  darker  shades;  the  interioFlinecurveB 
otttwai'd  on  the  costa  and  then  extends  obliquely  back,  parallel 
with  the  exterior  line,  the  latter  is  oblique  and  very  slightly  undu- 
lating ;  the  subterminal  line  also  parallel,  less  distinct,  and  fol- 
lowed by  longitudinal  light  shades  along  the  nervules. 

Posterior  wings  yellowish-white,  with  a  faint  terminal  rosy 
border. 

Beneath  nearly  uniform  in  tint  with  traces  of  terminal  reddish 
borders. 

Hab.  Texas. 

One  specimen  received  from  Mr.  E.  L.  Graef,  of  Brooklyn. 

The  following  are  the  points  of  diHerence  between  this  specimen 
and  Hiibner's  figures  of  S.  gracitenta ;  they  are  considerable,  but  the 
general  resemblance  is  so  great  between  the  forms  that  we  cannot 
think  them  specifically  distinct,  at  least  until  more  material  is 
received :  in  S.  gracilenta  the  exterior  line  is  more  curved,  particu- 
larly on  the  inner  margin,  the  subterminal  space  is  dark  and  con- 
trasting, the  posterior  wings  have  a  well-deflned  gray  border 
instead  of  a  rather  faint  rosy  one,  and  finally  the  anterior  wings 
beneath  have  a  distinct  discal  dot  and  median  line,  which  are 
entirely  absent  in  S.  oleagina. 

S.  gracilenta  is  one  of  Hiibner's  unidentified  species,  and   is 
marked  unknown  on  Mr,  Grote's  recent  list. 
Sohinia  t«pperl,  i 
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lines,  and  extends  from  the  inner  margin  to  the  apex,  nearly  paral- 
lel with  the  outer  border ;  the  fringe  light ;  the  median  nervule  is 
tinged  with  white,  the  reniform  spot  is  also  faintly  seen  as  a  white 
cross  line. 

The  posterior  wings  are  uniform  light  olivaceous  gray.  Beneath 
the  markings  are  light  gray,  not  at  all  distinctive. 

Hah,  Texas.     September  15. 

We  dedicate  this  species  to  our  friend  Mr.  Fred  Tepper,  a  care- 
ful and  enthusiastic  student  and  collector. 

It  differs  materially  from  S.  rectifascia^  Grote,  and  from  the 
two  unidentified  species  figured  by  Hiibner. 

Heliothis  Inoens,  nov.  sp. 

Expanse  2T  mm.     Length  of  body  14  mm. 

All  the  tibifle  spinose,  the  anterior  tibise  with  several  strong 
claw  terminal-like  spines. 

Thorax  concolorous  with  the  anterior  wings ;  the  latter  are 
dark  red,  thickly  overspread  with  bluish  atoms,  which  give  them 
a  very  singular  and  beautiful  appearance ;  the  ordinary  lines  are 
white,  all  very  distinct  and  clear ;  the  interior  line  perpendicular, 
strongly  lobed  between  the  nervules ;  the  exterior  line  dentate, 
straight  opposite  the  cell,  below  it  strongly  drawn  in  ;  subtermi- 
nal  line  rivulous ;  fringe  checkered,  white  and  red. 

Posterior  wings  yellow,  with  a  broad  central  black  basal  spot 
and  a  very  broad  black  terminal  band ;  fringes  white. 

Beneath  yellowish-white,  with  very  distinct  markings ;  on  the 
anterior  wings  a  black  basal  dash,  two  median  black  spots,  corre- 
sponding to  the  orbicular  aild  reniform  spots,  several  bright  red 
apical  dashes  and  a  broad  black  terminal  band  crossed  by  the 
light  nervules ;  posterior  wings  with  a  conspicuous  black  discal 
dot  and  a  double  bright  red  terminal  band,  which  changes  before 
the  anal  angle  into  a  single  broad  black  band. 

Hab.  Mass.,  Nebraska. 

Described  from  one  specimen  in  the  collection  of  the  Boston 
Society  of  Natural  History,  and  from  one  in  our  own  collection 
received  from  Mr.  G.  M.  Dodge. 

This  is  one  of  the  most  beautiful  species  of  a  genus  remarkable 
for  its  brilliant  colors. 

Taraohe  patula,  nov.  sp. 

Expanse  15  mm.     Length  of  body  T  mm. 

Eyes  naked.     Clothing  of  the  front  and  thorax  close  and  scaly. 


10 


PKOCEEDINOS  OF   THE   ACADEMY   OF 


Form  cotnpnta lively  stout.  Anterior  wings  triangular,  with 
Btraigbt  costal  margin  and  pointed  apiues;  in  color  tbey  are  light 
yellow,  with  ferruginous  markings;  the  latter  are  very  simple, 
they  consist  only  of  broad  oblique  fermginous  fasciaei  the  first 
fascia  extends  from  the  inner  margin,  about  one-third  of  the 
distance  from  the  base  to  the  inner  angle,  to  the  apex,  it  gradually  | 
decreases  in  breadth  and  at  the  apex  becomes  linear;  the  second 
fascia  extends  from  a  point  on  the  inner  margin,  about  two-tbirda 
of  the  distance  from  the  base  to  the  inner  angle,  to  the  apex,  it  is 
of  nearly  equal  breadth  throughout ;  the  terminal  space  is  shaded 
with  ferruginous. 

Posterior  wings  yellowish,  immaculai«,  except  a  ferruginous 
dash  on  the  costa  just  before  the  apex  of  the  anterior  wings.  , 

Hab.  Texas.     September  11. 

We  refer  this  little  species  provisionally  to  this  genus;  tt  differs 
from  the  typical  species  in  the  form  of  tlie  wings  and  the  peculiar  ' 
character  of  the  markings.     We  hesitate  to  found  a  new  genus    | 
on  a  single  specimen. 
T»r»oliB  oTnitarU,  dot.  sp. 

Expanse  26  mm.     Length  of  body  12  mm. 

Habitus  and  markings  of  the  European  T.  liicida  and  T.  tiit:- 
luoBa,  and  much  larger  and  stouter  than  our  native  species,  except 
T.  Cervtinimacutala,  Grote. 

Eyes  naked.     Legs  long  and  slender,  the  tibiie  unarmed. 

Front  and  thorax  closely  scaled  as  in  tlie  allied  species.  An- 
terior wings  white,  much  shaded  with  black;  a  distinct  basal 
black  dash,  around  which  the  basal  space  is  shaded  with  blackish; 
the  ordinary  spots  are  reduced  to  two  distinct  black  dots;  the 
median  space  is  broad, white,  crossed  between  the  spots  bya  wide 
blackish  baud  (representing  the  median  shade)  extending  from 
the  costa  to  the  inner  margin  ;  the  terminal  and  subtermlnal 
spaces  blackish;  the  exterior  line  is  only  indicated  by  the  con- 
trast in  color  between  the  spaces;  the  euliterminal  line  is  white, 
rivulous,  most  distinct  at  the  costa  and  internal  angle;  it  is  pre- 
ceded by  two  small  black  blotches,  one  opposite  the  cell,  the  other 
between  the  second  and  third  median  nervules;  a  conspicuous 
black  blotch  at  the  apex ;  a  series  of  black  dots  at  the  base  of  the 
white  fringe.  Posterior  wings  black,  with  indistinct  discal  dots 
and  with  a  broad  conspicuous  white  median  band,  extending  from 
the  abdominal  margin  two-thirds  oT  the  distance  across  the  wings. 
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Beneath  white,  with  discal  dots,  a  narrow  common  median  line 
and  a  broad  suffuse  common  subterminal  band. 

Hab.  Nebraska. 

Described  from  material  given  us  by  Mr.  G.  M.  Dodge. 

This  insect  is  separated  from  all  the  North  American  species 
of  the  genus  by  the  black  posterior  wings,  crossed  by  a  single 
white  band;  in  this  particular  it  resembles  the  European  T.  luc- 
tuosa. 

Lithacodia  penita,  nov.  sp. 

Expanse  23  mm.     Length  of  body  10  mm. 

Habitus  and  markings  of  L.  bellicula^  Hiibner,  to  which  it  is 
closely  allied ;  it  differs  in  the  following  particulars  :  the  interior 
line  is  strobgly  outwardly  produced  beneath  the  median  nervure, 
the  orbicular  spot  absent,  the  reniform  pure  white  and  very  dis- 
tinct, preceded  by  a  dark  brown  shading ;  the  exterior  line  is  not 
followed  by  a  white  contrasting  shade  line  as  in  L.  bellicula,  nor  is 
it  angulate  beneath  the  cell ;  the  subterminal  line  white,  very  clear 
at  the  costa,  where  it  is  preceded  by  a  brown  shade,  below  it  con- 
trasts with  the  dark  brown  terminal  space  ;  posterior  wings  uni- 
form dark  gray ;  beneath,  both  wings  are  graj',  the  posteriors 
have  a  median  transverse  line. 

Hab,  New  York. 

One  female  specimen  received  from  Mr.  Fred.  Tepper.  In  this 
species  the  ovipositor  protrudes,  but  it  is  partially  concealed  by 
the  anal  tuft. 

L.  penita  and  its  ally  are  related  to  Eustrotia  rather  than  Jas- 
pidea. 

Kemigia  texana,  Morr. 

Hemigia  var.  texana  Morr.,  Proc.  Bost.  Soc.  Nat.  Hist.,  vol.  xvii.  p.  219, 
1874. 

Since  we  published  our  description  of  this  form  we  have  received 
additional  material,  and  now  we  think  probable  that  it  is  distinct 
from  the  well-known  B,  latipeSj  Guen.  The  median  lines  are  very 
plain,  extending  from  border  to  border,  and  accompanied  by  light- 
er shade  lines ;  the  orbicular  spot  is  reduced  to  a  white  dot ;  the 
reniform  is  black  encircled,  concolorous,  from  its  base  the  double, 
wavy,  median  shade  extends  to  the  inner  margin;  a  series  of 
black  subterminal  dots. 

Expanse  45  mm.     Hab.  Texas. 
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March  2. 
The  President,  Dr  Ruschenberqer,  in  the  chair. 
Twenty-eight  members  present. 

On  Thin  Sections  of  the  Traps  of  the  Mesozoic  Basin. — Prof. 
Frazer  made  the  following  remarks :  The  great  mesozoic  basin 
traverses  York,  Adams,  Chester,  and  Montgomery  Counties,  in 
Pennsylvania,  as  well  as  New  Jersey  and  New  York,  while  de- 
tached portions  are  found  in  several  of  the  New  England  Statet| 
in  none  of  which  are  its  characteristics  more  clearly  defined  than 
in  Connecticut.  During  a  recent  visit  to  New  Haven  I  had  the 
privilege  of  examining  the  fine  microscopic  slides  or  thin  sections 
which  have  been  prepared  by  Mr.  Dana  from  the  traps  of  thai 
region.  It  is  of  great  interest  to  observe  the  striking  resemblance 
of  these  rocks  to  our  own  from  the  same  formation.  To  the  eye 
and  even  undvr  the  magnifying  glass  they  seem  the  same,  whereas 
in  fact  they  arc  of,  at  least,  two  different  kinds. 

One  kind,  which  has  been  described  on  several  occasions  l>efore 
the  Academy  as  that  forming  the  Seminary  Ridge  near  Gettys- 
burg, is  a  greenish-gray  compact  dolerite  (projected  by  me  on  the 
screen  by  means  of  the  gas  microscope,  at  a  previous  meeting), 
which,  under  higher  magnifying  power,  shows  white  tablets  of 
plagiiK'lastic  felspar  and  green  crystals  of  pyroxene,  with  some 
chrysolite  (olirine). 

Far  different  is  the  rock  which  has  l>een  previously  referred  to 
as  Syenite,  and  which  has  an  apparently  similar  representative 
near  Now  Haven.  Under  the  microscope,  however,  the  coarse 
rock  from  New  Haven  resembling  the  others  from  that  locality 
in  everything  but  texture,  dillers  uiaterially  from  the  si>ecinien 
from  (Jetty slnirg. 

Since  ni}'  return  home  I  have  examined  two  or  three  other  slides 
of  the  Cilettysburg  rock,  and  find  no  essential  difference  between 
tiieni.  They  contain  liornbleude  and  cjuartz;  the  others  do  not. 
The  constituents  of  the  coarse  rock  from  botli  States  were  pyrox- 
enite,  pla*ri<><*lase,  magnetite,  some  chrysolite,  some  bictite,  and 
rarely  <puirtz. 

Tlie  investigations  of  the  last  week  have  led  me  to  query  the 
occurrence  of  prehinite  in  this  rock  whicli  I  reported  at  the  last 
meeting.     But  these  (juestions  will  be  settled  very  soon. 

The  death  of  Kev.  Henry  S.  Spackman  was  announced. 
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March  9. 
The  President,  Dr.  Rusohenberger,  in  the  chair. 
Eighteen  members  present. 

The  Feet  of  Batkmodon, — Prof.  Cope  described  the  structure 
of  the  feet  in  Batkmodon.  He  pointed  out  the  existence  of  five 
digits  on  each  of  the  feet,  composed  of  very  short  metapodial  and 
phalangeal  bones.  The  carpus  resembles  that  of  the  Toxodonts 
as  described  by  Prof.  Burmeister,  but  differs  in  the  much  greater 
nlno-carpal  articulation.  The  carpus  differs  from  that  of  the  Pro- 
boscidia  in  the  considerable  mutual  articulation  of  the  unciform 
and  lunar  bones.  The  tarsus  more  nearly  resembles  that  of  the 
Proboscidians,  but  differs  in  the  abbreviation  of  the  navicular  bone, 
on  the  inner  side.  This  abbreviation  permits  the  cuboid,  which  is 
wide  as  in  the  Elephants,  as  well  as  the  ectocuneiform,  to  come  in 
contact  with  the  astragalus.  On  these  grounds,  the  genus  Bath- 
modon^  and  probably  Coryphodon^  Owen,  which  is  nearly  allied  to 
it,  were  separated  as  a  distinct  order  from  the  Froboscidia^  under 
the  name  of  Amblypoda^  and  two  suborders  were  recognized,  viz. : 
Pantodonta^  represented  by  Batkmodon^  and  Dinocerata^  repre- 
sented by  Uintatherium  and  Loxolophodon, 

The  death  of  Dr.  G.  W.  Norris  was  announced. 


March  16. 
The  President,  Dr.  Ruschenberoer,  in  the  chair. 
Thirty-one  members  present. 

Remarks  on  some  Marine  Rhizopods, — Prof.  Leidy  remarked 
that  he  had  spent  a  short  time  last  August  at  Noank,  on  the 
coast  of  Connecticut,  where  Prof.  Baird  was  then  engaged  in  pur- 
suing his  inquiries  and  investigations  as  United  States  Commis- 
sioner of  Fisheries.  Through  the  kindness  of  Prof.  Baird  he 
had  been  enabled  to  make  a  few  observations  on  some  marine 
Rhizopods. 

Some  years  ago,  on  the  beach  at  Newport,  R.  I.,  he  had  noticed 
that  the  ripple  marks  of  the  sand  were  crested  with  white  parti- 
cles, which  could  be  scraped  up  by  the  handful,  and  which  he  at 
first  viewed  as  the  pulverized  debris  of  various  calcareous  shells. 
On  closer  examination  the  material  was  found  in  large  proportion 
to  consist  of  the  dead  shells  of  Foraminifera.  The  immense 
quantities  of  these  remains,  extending  in  innumerable  ridges  over 
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the  broad  expaDse  of  the  beach,  had  led  him  to  euepect  thnt  he 
would  find  them  living  in  the  greatest  piofiialon  in  the  dredgings 
off  the  coast  of  Noank.  In  tbiB  view  be  had  been  disappointed, 
though  many  living  individuaU  were  olilained  in  dredging, 
adhering  to  hydroida,  sponges,  and  the  roots  of  fuci.  The 
number  of  species  observed  was  small,  lliough  the  individuals  of 
several  of  them  were  numerous.  In  the  best  condition,  and  espe- 
cially abundant,  were  two  Foraminifers,  a  Miliola,  and  a  Kotalia, 
exhibiting  some  variety  of  form. 

The  Miliola  resembles  the  QutJiqueocuHna  meredionalis  of 
Dorbigny,  and  is  probably  the  same  species.  The  shell,  from  ^th 
to  Jlh  of  a  line  in  breadth,  is  white  and  more  or  less  translucent, 
or  is  colorless  and  transparent.  It  exhibits  five  compartments  or 
cells,  in  the  mouth  of  the  last  and  largest  of  which  there  is  a 
blunt,  conical  tooth.  The  interior  soft  structure  was  yellowish- 
brown,  or  pinkish- brown,  darkest  in  the  smallest  cell,  successively 
lighter  in  the  others,  and  sometimes  nearly  colorless  in  the  last  or 
largest  cell.  In  the  last  cell,  and  less  frequently  in  the  second 
cell,  the  soil  matter  exhibited  many  globules  of  transparent, 
colorless  liquid.  In  the  active  condition  the  animal  protruded  a 
multitude  of  exceedingly  delicate  pseudopods,  wbidi,  radiating 
from  the  mouth,  ramified  and  frequently  anastomosed  in  the  most 
intricate  manner,  as  usual  among  Foraminifers. 

The  Rotalia  is  a  beautiful,  spirul,  manj'-chambered  shell,  from 
the  y'gth  to  the  ^th  of  a  line  in  breadth,  and  strongly  resembles 
the  Rosalina  varianis,  as  represented  in  Figure  S,  Plate  III.  of 
Schultze's  Polythalamien.  The  shell  is  white  and  more  or  less 
translucent,  and  is  composed  of  from  twelve  to  eighteen  cells. 
The  soft  structure  mtliiu  is  dark-redilifili  or  yellowish-bn. 
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succeeding  ones.  The  last  or  largest  cell  is  more  of  a  conical  form. 
The  interior  structure  was  faintly  yellowish  or  nearly  colorless. 
A  specimen  of  eighteen  cells  was  ^th  of  a  line  long,  with  the  last 
cell  about  g'gtb  of  a  line  in  diameter. 

An  interesting  Rhizopod,  not  pertaining  to  the  Poljthalamoua 
roraminifers,  to  which  my  attention  was  directed  by  Prof.  Verrill, 
frequently  occurred  in  the  mud  dredged  off  the  Connecticut  coast. 

The  same  creature  is  referred  to  by  Prof.  Terrill  in  the  Report 
of  tbe  Commissioner  of  Fish  and  Fisheries  for  18TI  and  1872,  page 
503,  as  being  extremely  abundant  in  the  clear  siliceous  sand 
dredged  from  Vineyard  Sound. 

The  creature  was  discovered  by  Dr.  Sandahl  in  the  Bohnalaiis 
Archipelago,  and  is  described  in  the  Ofvers.  E.  Vetensk.  All. 
Forh.,  Stockholm,  1857,  301,  under  the  name  of  Astnyrhiza  limi- 
cola.  It  is  also  referred  to  in  Thomson's  "  Depths  of  the  Sea,"  p. 
75,  as  occurring  in  tbe  Atlantic  ooze  otf  the  Faroe  Isles. 

The  case  of  this  Rhizopod  is  constructed  of  angular  particles  of 
quartz-sand,  cemented  by  tenacious  matter  mingled  with  the  finest 
dark-colored  mud.  The  body  of  the  case  is  discoid  or  lenticular, 
with  a  number  of  short  cylindroid  processes  radiant  from  the 
margin,  giving  the  case  altogether  an  irregular  stellate  form,  as 
represented  in  the  accompanying  wood-cut. 

Sandahl  describes  the  shell  as  exhibiting  scattered  yellowish- 
brown  spots,  unequal,  irregular,  and  somewhat  shining.  These 
spots,  in  the  specimens  examined  by  me,  are  due  to  the  translucent 
quartz  particles  through  which  the  yellowish  color  of  the  interior 
soft  structure  of  the  animal  is  seen.  Saudahl  gives  the  number 
of  radii  from  10  to  15,  and  tlic  size  of  the  case  from  3  to  4  lines. 
Our  specimens  measured  from  2^  to  4  lines,  and  exhibited  radii 
from  6  to  13  in  number. 

The  interior  soft  substance  of  the  little  mud  stars  is  a  viscid, 
mucoid  matter.  The  ectosarc 
is  colorless.  The  entosarc  was 
granular  and  yellowish, 


containing  ova-like  bod- 
ies, with  darker  yellow  or 
orange-colored  contents.  Be- 
sides these  the  entosarc  con- 
tained clear  globules  and  a 
multitude  of  diatomes,  princi- 
pally a  species  of  Cosciuodis- 


cus. 

I  failed  to  see  the  Astro- 
in  a  very  active  condi- 
tion, probably  from  the  hot 
summer  weather  too  quickly 
giving  rise  to  decomposition  in 
the  material  collected.  Only  in 
two  instances  did  I   discover 
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the  animal  with  a  number  of  delicate  filamentous  pseudopods  pro- 
jected from  the  processes  of  the  disk.  The  pscudopods  as  seen, 
and  as  represented  by  Sandahl,  are  like  those  of  the  Foraminifera. 
In  the  single-chambered  character  and  structure  of  the  case, 
Astrorhiza  resembles  the  fresh-water  Difflugia,  but  differs  in 
having  many  orifices,  to  protrude  the  pseudopods,  instead  of  a 
single  one. 

Notes  on  the  Character  of  the  Lower  Silurian  Slate  at  their  Out- 
crops.— Prof.  Frazer  remarked  that  a  fine-grained  hydromica  slate 
from  a  point  on  the  Peach  Bottom  Railroad,  about  five  miles  from 
York,  had  been  submitted  to  Dr.  Genth  for  an  investigation  of  the 
amount  of  its  alkaline  constituents. 

The  specimen  was  of  greenish-gray  color  and  semi-unctuous 
lustre,  and  contained,  in  a  chloritic  mass,  fine  scales  of  mica,  and 
exceeclingly  fine  particles  of  a  mineral  of  apparently  metallic 
lustre. 

The  water  gave 2.86  per  cent 

Potash         ** 1.05       " 

Soda  '* 0.75        •• 

With  a  decided  trace  of  lithia  (possibly  from  contained  Lepido- 
lite). 

Dr.  Qenth  adds,  ^^  Taking  the  potash  as  belonging  to  Damourite, 
we  should  have  nearly  9  per  cent,  of  it ;  and  the  soda  to  parago- 
nite  there  would  be  9.6  per  cent." 

The  mass  of  this  rock  is  chloritic  while  the  small  speck  of  pearly 
mica-like  mineral  might  be  Euphyllite,  or  (in  view  of  the  per  cent, 
of  Li)  Cookeite.  In  the  former  case  both  the  K  and  Na  would 
be  associated  together  in  the  same  constituent,  while  the  Li  would 
remain  unaccounted  for.  Vogtite,  Margarodite,  or  the  species 
examined  by  Smith  &  Brush,  from  Litchfield,  Connecticut,  and 
which  was  intermediate  between  Margarodite  and  Paragonite, 
might  be  represented. 

But  the  plan  proposed  by  J.  D.  Dana,  of  characterizing  these 
partially  decomposed  slates  simply  as  hydro-mica  slates,  seems  to 
fulfil  every  requisite  of  accuracy. 


March  23. 

The  President,  Dr.  Ruschenberobr,  in  the  chair. 

Twenty-nine  members  present. 

The  following  papers  were  presented  for  publication  : — 

'*0n  Buteonine  Subgenus  Craxirex,  Gould.''     By  Robert  Ridg- 

way. 
'*0n  Nisus  Cooperi,  Bonaparte,  and  N.  Oundlachi,  Lawrence." 

By  Robert  Ridgway. 


NATURAL  SCIBNOES  OF  PHILADELPHIA.  77 


March  30. 

Che  President,  Dr.  Ruschenberqer,  in  the  chair. 

cty-four  members  present. 

3ob  P.  Jones,  George  Cochran,  H.  C.  Lewis,  Wm.  G.  Castle, 
8  S.  Mason,  Miss  Rebecca  Gibson,  and  Mrs.  Caroline  G. 
,  were  elected  members. 

e  Committee  to  which  they  had  been  referred  recommended 
>llowing  papers  to  be  published: — 
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OV  iriflUB  COOPSSI  (BOVAPABTE),  AVB  V.  OUVDLACHI  (ULWUDICI^. 

BY  ROBERT  RIDGWAY. 
Vifus  CooperL 
l^lco  cooperi,  Bonap.,  Am.  Om.  I.  1828,  pi.  10,  fig.  1  ;  Ann.  N.  Y.  Lye  IL 

488  ;  Isis,  1832,  1187.     Jameson,  (ed.  Wils.)  Am.  Om.  IV.  1881,  S. 

Peab.  B.  Mass.  III.  1841,  TS.—Aitur  eooperi,  Bonap.,^CoIDp.  Lift, 

1888,  5.    R.  Z.  1850, 480.   Consp.  I.  1850,  31.    Jard.  (ed.  Wila.)  Am. 

Om.  1840,  C5l.—Aecipiter  eooperi,  Dckay,  Zool.  N.  Y.  II.  1W4,  18, 

pi.  iv.  f.  5.     Gray,  List  Ac.  B.  M.  1848,  38.     Gen.  B.  I.  1849,  2f. 

Hand  List,  I.  1809,  33.     Cass.  B.  Cal.  Tex.  etc.,  1854,  96  ;  B.  X. 

Am.  1858, 16.     Heerai.  Pac.  R.  R.  Rep.  VII.  1857, 81.  Ncwb.  lb.  VI. 

iv.  1857,  74.    Max.  Cab.  Joura.  VL  1858, 18.     Balrd,  Cat.  N.  Am.  R 

1850,  No.  15.     Brewer,  N.  Am.  Oology,  L  1857,  20,  pi.  t.  f.  55.     ScL 

P.  Z.  8.  1859,  889.    Coop.  &  Suckl.  P.  R.  R.  Rep.  XII.  ii.  1860, 145. 

Blakist.  Ibis,  1861,  317.     Dresser,  Ibis,  1865, 823.     Coues,  Pr.  A.  N. 

S.  Phila.  1866,  48 ;  Key  to  N.  Am.  B.  1872,  212  ;  Check  List  N.  Am. 

B.  1873,  67.     Scl.  &  Salv.  Ex.  Om.  L  1869,  170  (foot  note)  ;  Nom. 

Neotr.  1873, 129  ;  Gray,  Hand  List.  1. 1809, 170  ;  Ridgw.  Pr.  A.  N.  8. 

Phila.  1870,  141;  B.  N.  W.,  1875,  884.     Adams,  Ramblea,  1873,  397. 

Sharpe,  Cat.  Ace.  B.  M.  1874, 137. — yi$ui  eooperi^  SchL  Rev.  Ace. 

1878,  78.     Ridgw.  Cat.  Falc.  Mus.  Boston  Soc.  May,  1873, 19;  B.  B. 

&  R.  Hist.  N.  Am.  B.  III.  1874,  230.— /^i/<;o  Btanleyi^  And.  B.  Am. 

1831,  pis.  36,  141 ;  Om.  Biog.  I.  1831,  \m.^Coop€ra$tur  BianU^U 

Bonnp.  Rev.  et  Mag.  Zool.  1854,  588. — Areipiter  mezieanuM^  8 waist. 

F.   B.  A.  n.  1831,  45.     Jard.  (ed.  Wils.)  Am.  Om.  II.  1839,  215. 

Bonap.  Consp.  I.  1«50,  32  (sub  A.  fuscus).      Cass.  B.  Cal.  Tex.  etc. 

1854,  96  ;  Pr.  A.  N.  S.  Pbila.  1855,  279  ;  B.  N,  Am.  1858, 17.    StridO. 

Om,  Syn.  I.  1855,  109.     Coop.  &  Suckl.  Pac.  R.  R.   Rep.    XII.  ii. 

1860,  1*40.     Coues,  Pr.  A.  N.  S.  Phila.  1866,  43.     Gray,  Hand  List,  L 

1869,  33.     Cooper,  Om.  Cal.  T.  1870,  465.— .Vmwi  cooperi  yat.  mexi- 

rttnun,  Ridgw.  Cat.  Falc.  Mus.  Bosston  Soc.  May,  1873,  19;  B.  B.  A 

R.  Hist.  N.  Am.  B.  HI.   1H74,  231.— -.-Irr/piMr  piUatu*,''  Striclil. 

( )m.  Syn.  I.  1855,  109  (in  part— not  A.  pikatu$  Viff,  1824). — Xorthsm 

Fulron,  Lath.  Gen.  Synop.  I.  1781,  79,  No.  62  (  9  ad.). — FyLlco  Af«- 

ma/w,  3-  Gmel.  S.  N.  I.  1788,  274  (9  ad.). 

Habitat. — United  States,  and  table-lands  of  Mexico  ;  southward 
(in  winter)  to  Costa  Rica  and  Vcragua;  north  (in  summer),  to  New 
Brunswick,  the  Saskatchewan,  and  Washington  Territory. 

Diagnosis — Wing,  8.70-11.00 ;  tail,  7.80-10.50  ;  culmen,  .58--.80; 
tarsus,  2.30-2.85;  middle  toe,  1.45-1.X5.  Fourth  or  fifth  quill 
longest;  first  equal  to  or  shorter  than  tenth;  outer  five  with  inner 
webs  sinuated.     Tail  rounded.     Tarsi  distinctly  scutellate. 
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Adult. — Above  slate-color,  varying  from  a  fine  bluish  to  a 
brownish  cast,  the  shafts  of  the  feather  black.  Pileum  plumbeous- 
black,  the  occipital  feathers  snow-white  beneath  the  surface ;  pri- 
maries plain  brownish-slate,  their  shafts  clear  brown.  Tail  nar- 
rowly tipped  with  white,  and  crossed  by  four  very  regular,  but 
sometimes  not  sharply  defined,  bands  of  dusky,  usually  rather 
narrower  than  the  slaty  ones — the  last  broadest,  the  first  nearly 
obsolete,  and  concealed  by  the  coverts,  which  are  sometimes  nar- 
rowly tipped  with  white.  Lower  parts  white  and  rufous,  in  trans- 
verse bars,  the  shafts  of  the  feathers  black,  and  the  rufous  bars 
usually  connected  along  the  middle  portion  of  the  feathers ;  tibiae 
more  deeply  colored,  the  rufous  usually  predominating ;  crissum 
immaculate  white.  Lining  of  the  wing  white,  irregularly  spotted 
with  deep  rufous;  inner  webs  of  the  primaries  with  transverse 
bands  of  dusky  and  white  anterior  to  their  emargination  and  sil- 
very-gray terminally — the  dusky  bands  about  seven  in  number  on 
the  longest  quill,  the  two  colors  nearly  equal  in  width.  Bill  black 
terminally,  pale  blue  basally ;  cere  greenish-yellow;  iris  orange- 
red  ;  tarsi  and  toes  lemon-yellow ;  claws  black.  Male :  Slate  of  the 
upper  parts  of  a  fine  bluish  cast ;  nape  and  sides  of  the  head 
bluish-ashy,  the  sides  of  the  breast  usually  tinged  with  the  same. 
Wing,  8.85-9.40 ;  tail,  7.80-8.30 ;  culmen,  .60-.68  ;  tarsus,  2.30-2.60 ; 
middle  toe,  L45-L55.  (Eight  specimens.)  Female:  Slate  of  the 
upper  parts  of  a  brownish  cast ;  nape  and  sides  of  the  head  dull 
rusty  rufous,  the  sides  of  the  breast  without  ashy  tinge.  Wing, 
10.10-10.80 ;  tail,  9.00-9.40  ;  culmen,  .70-.80 ;  tarsus,  2.G5-2.85  ; 
middle  toe,  1.60-1.85.     (Five  specimens.) 

Young:  Above  grayish-brown,  the  feathers  more  or  less  bor- 
dered with  rusty;  the  scapulars  and  upper  tail-coverts  with  con- 
cealed white  spots;  the  occiput  blackish,  with  the  bases  of  the 
feathers  white;  and  the  pileum  and  nape  streaked  with  rusty. 
Tail  grayish-brown,  tipped  with  whitish,  and  crossed  by  four 
bands  of  brownish-black  or  dusky.  Lower  parts  white,  longitu- 
dinally striped  with  clear  dusky  brown;  the  shafts  black.  Iris 
varying  from  greenish-white  to  chrome-yellow ;  bill  blackish  ter- 
minally, pale  blue  basally ;  tarsi  and  toes  varying  from  very  pale 
greenish-yellow  to  lemon-3'^ellow;  claws  slate-black. 

Remarks. — The  extent  of  individual  variation  in  this  species, 
though  very  considerable,  is  limited  by  the  terms  of  the  above 
diagnosis.     Adult  males  vary  as  follows; — 
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No.  10,086,  locality  unknown  (type  of  description  of  X. 
cooperi,  adult  male^  in  Bainl,  Brewer,  and  Ridgway's  Ilistoij 
North  American  Birds,  vol.  III.  p.  230):  Forehead,  crown,  and 
occiput  blackish-plumbeous,  the  latter  snowy-white  beneath  Um 
surface  ;  rest  of  upper  parts  slaty-plumbeous,  the  nape  abmpUj 
lighter  than  the  occiput ;  feathers  of  the  nape,  back,  scapnlan, 
and  rump  with  darker  shaft-lines;  scapulars  with  concealed  cor- 
date and  circular  spots  of  white;  upper  tail-coverts  sharply  tipptd 
with  white.  Tail  more  brownish  than  the  rump,  sharply  tipptd 
with  pure  white,  and  crossed  with  three  broad,  sharply  defined 
bands  of  black,  the  first  of  which  is  concealed,  the  last  modi 
broadest;  that  portion  of  the  shaft  between  the  two  exposed 
black  bands  white.  Lores  grayish ;  cheeks  and  throat  white,  with 
fine,  hair-like,  shaft-streaks  of  blackish ;  ear-co verts  and  sides  of 
neck  more  ashy,  and  more  faintly  streaked.  Q round-color  be- 
neath pure  white,  but  broken  by  detached  transverse  bars  of  rich 
vinaceous-rufous,  crossing  the  jugulum,  breast,  sides,  flanks,  ab- 
domen, and  tibia; ;  the  white  bars  everywhere  (except  on  sides  of 
the  breast)  rather  excee<ling  the  rufous  in  width ;  all  the  feathers 
(except  tibial  plumes)  with  distinct  black  shaft-lines;  lower  tail* 
coverts  immaculate  pure  white.  Lining  of  the  wiog  white,  with 
numerous  cordate  spots  of  rufous ;  under  wing-coverts  with  trans* 
verse  blackish  bars ;  under  side  of  primaries  silvery- white,  paresi 
basally  (tips  dusky),  crosse<l  with  quadrate  bars  of  dusky,  of  which 
there  are  six  (the  first  only  indicated)  upon  the  longest  qnill 
(fourth).  Wing,  9.35  ;  tail,  8.30  ;  culmen,  .68  ;  tarsus,  2.45 ;  middle 
toe,  1.55.  Fourth  quill  longest;  third  shorter  than  fifth;  second 
intermediate  l)etween  sixth  and  seventh  ;  first,  2.80  shorter  than 
longest;  graduation  of  tail,  1.00. 

No.  12,024,  Ft.  Tejon,  Cal. ;  J.  Xantus  (type  of  description 
of  var.  Mexicanus^  adult  male^  in  Hist.  N.  Am.  Birds,  IlL  p.  231): 
Forehead,  crown,  and  occiput  plumbeous-black,  feathers  of  the 
latter  with  basal  two-thirds  snowy-white,  partially  exposed. 
Upper  plumage  deep  plumbeous,  darkest  anteriorly*,  the  back 
l)oing  scarcely  lighter  than  the  nape;  rump  fine  bluish-plumbeons. 
No  concealed  whit4^  on  the  upi)er  parts.  Tail  brownish-plum- 
Ijeous,  narrowly  tipi)ed  with  pure  white,  and  witli  four  sharplj 
<lefine<l  broad  bands  of  black,  the  first  of  which  is  faintest,  and 
conceali'd  by  the  coverts,  the  last  broadest ;  shafts  of  tail-feathers 
deep  brown  throughout.     Primaries  and  secondaries  much  darker 
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than  the  tail,  more  bluish ;  less  so,  however,  than  the  scapulars. 
Lores  whitish,  quite  in  contrast  with  the  black  of  the  forehead ; 
cheeks  and  ear-coverts  dark-ashy,  slightly  washed  with  reddish, 
and  with  obscure  darker  streaks ;  chin  and  throat  white,  with  sparse, 
hair-like  shaft-streaks  of  black.  Breast,  abdomen,  sides,  flanks, 
and  tibiae  fine  vinaceous-rufous,  the  feathers  (except  on  tibiae) 
with  fine  hair-like  shafb-streaks  of  black  ;  breast,  abdomen,  sides, 
and  fianks  with  pairs  of  transverse  ovoid  white  spots,  not  touch- 
ing the  shaft ;  on  the  abdomen  the  white  and  rufous  bars  are  of 
about  equal  width;  on  the  tibiae  the  rufous  is  deepest,  and  exceeds 
the  white ;  anal  region  barred  with  rufous,  more  faintly  than  the 
abdomen ;  lower  tail-coverts  immaculate  snowy-white.  Sides  of  the 
neck  deep  reddish-ashy,  this  washing  the  whole  side  of  the  breast. 
Lining  of  the  wing  reddish-white,  with  numerous  crowded,  cord- 
ate, somewhat  blended  spots  of  rufous ;  larger  coverts  trans- 
versely spotted  with  blackish ;  under  side  of  primaries  silvery-white 
(blackish  for  about  the  terminal  inch),  crossed  with  quadrate  spots 
of  blackish,  of  which  there  are  about  seven  on  the  longest  quill 
(fourth) ;  the  basal  ones  are,  however,  so  much  broken,  that  the 
number  is  rather  indefinite.  Wing,  9.10;  tail,  8.20  ;  culmen,  .65; 
tarsus,  2.60 ;  middle  toe,  1.50. 

No.  66,237,  Westfield,  Massachusetts,  October  10,  1846.  Very 
similar  to  the  preceding  (No.  12,024),  but  even  darker,  the  rufous 
of  the  lower  parts  deeper,  and  the  ashy  tinge  on  the  side  of  the 
breast  still  stronger.  Wing,  9.20  ;  tail,  8.15 ;  culmen,  .65  ;  tarsus, 
2.55 ;  middle,  1.50. 

No.  6,874,  Sacramento  Valley,  California,  difiers  from  the  two 
preceding  in  having  the  entire  breast  barred  with  rufous  and 
white,  instead  of  having  the  two  sides  ashy,  the  white  bars  re- 
stricted to  the  middle  line ;  the  black  of  the  pileum  terminates 
abruptly  on  the  occiput,  and  the  sides  of  the  neck  are  tinged  with 
rusty,  as  in  females.  Wing,  9.30 ;  tail,  8.15 ;  culmen,  .60  ;  tarsus, 
2.45;  middle  toe,  1.50.  It  resembles  No.  10,086,  except  that  the 
colors  are  uniformly  of  a  darker  shade  throughout. 

No.  2,554  (Mus.  R.  R.),  Washington,  D.  C,  difiers  from  No. 
10,086,  in  paler  colors,  and  more  delicate  shades  ;  the  sides  of  the 
breast  have  a  distinct  wash  of  pearly-ash,  while  the  nape  is  pale 
bluish-ash,  lighter  than  the  back,  and  abruptly  defined  against  the 
dark  plumbeous  crown.  Wing,  9.40 ;  tail,  8.30 ;  culmen,  .65 ; 
tarsus,  2.50 ;  middle  toe,  1.55. 
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No.  42,014,  Mirador,  Mexico,  is  extremely  similar  to  the  last, 
except  tliat  it  lacks  the  aehy  tinge  on  the  side  of  the  breast 
WiDg,  8.85;  tail,  7.80;  culmen,  .G5 ;  tarsus,  2.40;  middle  toe, 
1.45.  Another  Mirador  specimen  (No.  23,809)  is  exactly  similar; 
it  measures  :  wing,  9.40  ;  tail,  8.10  ;  tarsus,  2.30  ;  middle  toe,  1.4&— 
nearly  the  same  as  the  Washington  8i>ecimen. 

No.  5,841,  Puget  Sound,  October  4,  is  exactly  similar  to  No. 
6,874  (Sacianiento  Valley),  and  has,  like  it,  the  forehead  strongly 
tinged  with  dull  rustj'.  Wing,  8.90;  tail,  8.00;  culmen,  .62;  tar- 
sus, 2.45;  middle  toe,  1.55. 

The  adult  females  differ  pretty  constantly  from  the  males  in 
the  much  browner  upper  parts,  and  rusty  instead  of  ashy  nape 
and  auriculars — though  this  last  feature  is  a  less  coostant  dis- 
tinction. 

No.  26,588,  Washington,  D.  C.  Similar  to  the  male,  but  the 
upper  parts  lacking  entirely  any  bluish  cast,  and  the  rufous  of  the 
lower  parts  less  vinaceous  in  tint.  Forehead  tiuged  with  rusty 
brown ;  neck  and  auriculars  uniform  dull  rufous,  with  a  rusty 
brown  tinge,  and  sides  of  the  breast  entirely  destitute  of  ashy 
wash.  Wing,  10.80;  tail,  9.00;  culmen,  .75;  tarsus,  2.65;  mid- 
dle toe,  1.85;  fourth  and  fifth  quills  equal  and  longest;  third 
longer  than  sixth ;  second  intermediate  between  sixth  and 
seventh  ;  first,  three  inches  shorter  than  the  longest. 

No.  57,867,  Tehuantepec,  S.  .Mexico  (January  8, 1869),  is  exactly 
like  No.  ar.,oaa,  excjcpt  that  thi.'  tiliiiv  arc  deeper,  and  n 
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white  beneath  the  surface.  Wing-coverts,  scapulars,  and  intersca- 
pulars narrowly  bordered  with  pale  yellowish-umber;  rump  and 
upper  tail-coverts  bordered  with  rusty.  Tail  paler  umber  than 
the  back,  narrowly  tipped  with  white,  and  crossed  by  four  bands 
of  brownish-black,  the  first  of  which  is  only  partially  concealed. 
Scapulars  and  upper  tail-coverts  showing  much  concealed  white, 
in  form  of  roundish  spots,  on  both  webs.  Beneath  clear  white, 
without  any  yellowish  tinge;  throat  with  a  medial  and  lateral 
series  of  clear  dark-brown  streaks;  jugulum,  breast,  sides,  flanks, 
and  abdomen,  with  numerous  stripes  of  clear  sepia,  each  showing 
a  darker  shaft-streak;  tibiae  with  longitudinal  streaks  of  paler  and 
more  rusty  brown;  lower  tail-coverts  immaculate. 

Young  female  (6876  "Sacramento  Valley,  Cal. ;"  Dr.  Heermann 
— probably  from  Pennsylvania,  type  in  Hist.  N.  Am.  B.,  III.  p. 
231):  Similar  to  young  male;  more  varied,  however.  The  black 
middle  streaks  of  feathers  of  head  above  narrower,  causing  more 
conspicuous  streaks;  white  spots  of  scapular  region  considerably 
exposed;  longitudinal  stripes  beneath  narrower  and  more  sparse. 

Young  male  (Fort  Tejon,  California,  type  of  var.  Mexicanusy 
torn,  cit,  232);  Forehead,  crown,  occiput,  and  nape,  deep  rusty- 
rufous;  feathers  with  broad  longitudinal  streaks  of  pure  black. 
Rest  of  upper  parts  deep  umber,  darkest  on  the  back;  feathers  of 
back  and  rump,  the  upper  tail-coverts,  scapulars,  and  wing-coverts, 
broadly  bordered  with  rusty ;  scapulars  with  concealed  white  spots. 
Tail  ashy -umber,  tipped  (more  broadly  than  in  adult)  with  ashy- 
white,  crossed  by  four  broad  bands  of  brownish-black ;  the  last 
(or  subterminal)  of  which  is  broadest,  the  first  concealed  b}*^  the 
coverts.  Secondaries  and  primaries  similar  in  color  to  the  tail, 
but  darker;  the  first  showing  five  obsolete  darker  bands,  and 
tipped  (rather  broadly)  with  pale  cinnamon-rufous.  Ear-coverts 
and  cheeks  fulvous-white,  thickly  streaked  with  dark  brown. 
Lower  parts  white,  washed  with  ochraceous  on  jugulum  and 
breast ;  each  feather  with  a  central  longitudinal  lanceolate  stripe 
of  clear  umber,  the  shaft  of  each  black;  these  streaks  are  very 
narrow  on  the  throat,  broadest  on  the  breast  and  flanks.  Tibiae 
with  transversely  ovate  spots,  and  transverse  bars  of  reddish- 
umber;  lower  tail-coverts  with  narrow  shaft-streaks  of  darker 
brown.  Lining  of  wing  with  cordate  and  ovate  spots  of  dark 
brown. 

Young  female  (42,136,  Orizaba,  Mexico;  M.  Botteri,  type  in 
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Hist.  N.  Am.  B.,  232):  Similar  to  the  young  male;  feathers  of 
back,  etc.,  less  broadly  margined  with  rusty.  Ochraceous  wash 
on  lower  parts  more  decided;  stripes  beneath  broader  and  less 
lanceolate ;  on  the  sides  broadly  ovate,  and  on  the  flanks  in  form 
of  broad  transverse  bars ;  tibiae  more  thickly  spotted  transversely 
lower  tail-coverts  immaculate.  Wing,  9.00;  tail,  7.80 ;  tarsus,  2.25 
middle  toe,  2.50.  Fourth  quill  longest;  third  shorter  than  fifth 
second  intermediate  between  sixth  and  seventh;  first,  2.90  shorter 
than  longest.     Graduation  of  tail,  .90. 

Although  occasional  individuals  from  Mexico  lead  at  first  to  the 
impression  of  a  decided  difference  from  the  usual  style  of  the 
eastern  United  States,  they  lose  their  apparently  distinctive  feat- 
ures when  a  large  series  is  brought  together  for  comparison.  As 
a  rule,  adult  males  from  Mexico  agree  with  each  other,  and  differ 
fVom  the  avercige  style  of  the  same  plumage  in  birds  from  the 
eastern  United  States,  in  having  the  rufous  of  the  lower  parts  in 
greater  amount  in  proportion  to  the  white,  that  of  the  tibis  being 
often  almost  unbroken;  there  is  usually  also  less  of  concealed 
white  on  the  scapulars.  The  most  typical  example  of  the  so- 
called  A,  mexicanua^  however,  is  one  from  Massachusetts,  de» 
scribed  on  p.  81.  The  climatic  difference  between  eastern  and 
western  birds  of  this  species  is  more  marked  in  the  young  than  in 
the  adult  plumage,  however;  and  there  seems  to  be  great  con- 
stancy in  the  differences  observable.  Thus,  the  western  birds  are 
darker  colored  throughout,  the  brown  markings  occupying  larger 
areas,  and  the  white  portions  of  a  less  pure  color,  being  more  or 
less  suffused,  or  stained  with  pale  ochraceous.  The  markings  on 
the  tibia;  are  almost  always  transversely-cordate  spots  instead  of 
longitudinal  streaks.  This  darker  style  of  plumage  is  character- 
istic of  the  entire  Western  Province,  east  to  the  Missouri  Plains ; 
but  along  the  southern  border  and  in  Mexico,  birds  more  like  the 
eastern  style  seem  to  prevail. 

Upon  the  whole,  it  is  found  impossible  to  characterize  by  tan- 
gible, and,  at  the  same  time,  constant  characters,  two  geographical 
races  of  this  species;  for,  while  a  barely  appreciable  difference 
characterizes  the  minority  of  the  birds  of  either  region,  the  cases 
of  individuals  which  correspond  in  every  particular  being  found 
in  the  region  of  which  they  are  not  typical  are  too  numerous  to 
warrant  the  consideration  of  the  two  extremes  as  strictly  climatic. 
It  remains,  therefore,  for  us  to  better  class  these  variations  as  of 
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an  individual  nature;  and  this  stand-point  is  well  borne  out  by  the 
results  of  careful  measurements  of  specimens  from  various  locali- 
ties in  North  America.  The  following  table  of  measurements 
shows  conclusively  that  the  variations  in  general  size,  and  rela- 
tive proportions  of  the  parts,  are  purely  individual. 

Measurements  of  Sd  Specimens  of  Nisus  Cooperi^from  various 

portions  of  North  America. 


Wing. 


Tail. 


Cul- 
men. 


Tarsas. 


Middle 
Toe. 


Cat.  No. 


Maoeam. 


Locality. 


Adult  Males. 


9.85 
9.40 
9.20 
9.80 
9.10 
8.85 
9.40 
8.90 
9.25 
9.20 
9.10 


8.30, 
8.30 ! 
8.15! 
8.15! 
8.201 
7.80! 
8.10; 
8.00 ! 
8.60 

8.00: 

7.90: 


.68 

2.45 

1.55 

10,086 

Nat.  Mus. 

.68 

2.50 

1.55 

2,554 

R.  R. 

.65 

2.55 

1.50 

66,237 

Nat.  Mus. 

.60 

2.45 

1.50 

6,874 

.65 

2.60 

1.50 

12,024 

.65 

2.40 

1.45 

42,074 

•   • 

2.30 

1.55 

23,809 

.62 

2.45 

1.85 

5,841 

.60 

2.35 

1.55 

1,593 

Aiken 

.65 

2.65 

1.60 

a.  15 

Lawrence 

.65 

2.35 

1.65 

h.  15 

(1 

-? 


Washington,  D.  C. 
Massachusetts. 
Sacramento  Val. ,  Cal. 
Fort  Tejon,  Cal. 
Mirador,  Mexico. 


(( 


ii 


Puget  Sound. 
EI  Paso,  Col. 
New  York. 


Adult  Females. 


10.80 
10.50 
10.40 
10.10 
10.35 
10.20 
10.00 


9.00 
9.00 
9.40 
9.30 
9.40 
9.10 
9.10 


.75 

2.65 

1.85 

.80 

2.85 

1.85 

.75 

2.70 

1.75 

.75 

2.65 

1.60 

.70 

2.80 

1.70 

.70 

2.60 

1.62 

.70 

2.70 

1.62 

26,588  I  Nat.  Mus. 

5,792 
49,683 
55,018 
57,867 

1,612 

1,654 


Aiken 


Washington,  D.  C. 
South  Carolina. 
Arizona. 

Mazatlan,  W.  Mex. 
Tehuantepec,  S.  Mex, 
Colorado. 


u 
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Wing 


Tail.    «"1*    TartUB. 
in6n. 


Middle 
Toe. 


Cat.  No. 


Maseam. 


Loeallty. 


TouNO  Males. 


9.40 
9.25 
9.15 
8.90 
9.00 
9.10 
8.70 
8.90 
9.00 
9.00 
9.30 
8.90 
9.45 
9.15 
8.80 
9.15 


8.20 
8.90 
8.60 
8.80 
8.80 
8.60 
8.85 
8.50 
8  80 
8.40 
8.30 
8.00 
8.80 
8.40 
8.70 
8.80 


it 


25,201 !  Nat.  Mas 

{58,340 

55,498 

19,117 

I  5,165 

'  5,847 

4,590 

1,759 


628 
17,208 
17,209 
42,073 
33,554 
32,500 


it 
It 
ti 

a 
(t 
t( 

R.  R. 
Nat.  Mus. 

R.  R. 
Nat.  Mas. 


(t 


44 
44 
44 
44 


44 
44 
44 

44 


C/.  Id*  A.. 


Washington,  D.  C. 
Jacksonville,  Florida. 
North  Carolina. 
Wyoming  Ter. 
Dakota  Ter. 
Washington  Ter. 

44  44 

Nevada. 

Fort  Tejon,  8.  Cal. 

Cape  St.  Lucas. 


44 

44 


44 

44 


Mirador,  E.  Mexico. 


44 


44 
44 


Orizaba, 

£1  Paso  Co.,  Colorado. 


Youifo  Females. 


10.00 

9.00 

.72 

2.70 

10.70     9.80 

.75 

2.85 

10.60 

10.001  .80 

2.85 

10.50 

9.80 

.70 

2.70 

10.50 

9.80 

.70 

2.65 

1.70  88,255  Nat.  Mus.    Nebraska. 

1.80  60,868     **        **       South  Illinois. 

1.85  I      955       R.  R 

1.65  |l7,510  Nat.  Mus.   Montana  Ter. 

1.65  28,114'     **       **     I  N.  California. 


Material  examined. — National  Museum,  Washington,  68  speci- 
mens ;  Academy  of  Natural  Sciences,  Philadelphia,  18;  American 
Museum,  New  York,  3;  Boston  Society  of  Natural  History,  4; 
Museum  Comparative  Zoology,  Cambridge,  Mass.,  3;  Mus.  O.  N. 
Lawrence,  Esq.,  9;  W.  S.  Brewer,  Esq.,  1;  R,  Ridgway,  7.  Total 
number  of  specimens  examined,  113. 

Hiius  Oandlaehi. 

Aitur  cooperi^  Lomb.  Av.  de  la  Isla  dc  Cuba,  1850,  17.  Caban.  Joum.  f. 
Orn.,  Nov.  1854. — Nifun  piUa(u$^  Lemb.  A  v.  Cuba,  Supplement. — 
Aftur  pHeatui,  Gundl.  Jonrn.  f.  Orn.,  Nov.  1854. — AcripiUr  gnnd- 
larhi,  Lawr.  Ann.  N.  Y.  Lye.  VII.  May,  I860,  252.  Gundl.  Rep., 
1H05,  224.  Scl.  and  Salv.,  Ex.  Orn.  I.  170.  Gray,  Hand  List,  I.  33, 
No.  319.  Sharj>e,  Cat.  Ac.  B.  M.,  1874,  137  (foot-note).— 37#ttj 
eooptri  var.  gundlafhi,  Ridg.,  B.  B.  &  R.  Hist.  N.  Am.  B.  III.  1874, 

ooo 

Ihagnofis. — Adult  male;  **  Front,  crown,  and  occiput  sooty 
black ;  upper  plumage  dull  bluish-ash,  the  feathers  of  the  back 


NATURAL  SCIENCES  OF   PHILADELPHIA.  87 

with  brownish  margins  ;  tail  of  the  same  color  as  the  back,  partly 
tinged  with  dull  rufous,  and  crossed  with  four  brown  bars,  three 
of  which  are  imperfect,  being  but  little  developed  on  the  outer 
webs,  the  outer  bar,  however,  crosses  both  webs  and  is  narrowly 
tipped  with  white.  Quill  feathers  brown,  having  their  shafts,  as 
are  also  those  of  the  tail  feathers,  reddish-brown ;  cheeks  dusky 
ash ;  space  forward  of  the  eye  pale  dull  rufous;  a  line  of  whitish 
feathers  runs  along  the  edge  of  the  crown  and  extends  over  the 
e^'c ;  throat  ashy-white,  tinged  with  rufous;  sides  of  the  neck, 
upper  part  of  the  breast,  and  a  band  running  to  the  hind-neck 
grayish-ash  ;  lower  portion  of  the  breast  and  upper  part  of  the 
abdomen  rufous,  the  feathers  very  narrowly  edged  with  dull  white  ; 
lower  part  of  the  abdomen  of  a  pale  rufous,  with  transverse  bars 
of  dull  white.  Long  feathers  of  the  sides  grayish-ash  tinged  with 
rufous  and  destitute  of  bars  or  spots ;  sides,  just  above  the  junc- 
tion of  the  tail,  plain  rufous ;  thighs  of  a  bright  but  rather  pale 
rufous,  the  feathers  having  darker  submarginal  ends,  terminating 
with  very  narrow  edgings  of  dull  white;  under  wing-coverts  and 
axillars  bright  rufous  barred  with  white.  The  feathers  of  the 
throat,  breast,  and  sides  have  their  shafts  dark  brown  ;  upper  tail 
coverts  grayish-ash,  lower  white ;  bill  horn-color,  with  a  whitish 
mark  on  the  tooth  and  also  on  the  edge  of  the  lower  mandible  near 
its  base ;  legs  greenish-yellow."' 

"  Length  about  18  inches  ;  wing  from  flexure  9| ;  tail  7| ;  tarsus 
2J."     (Lawrence,  1.  c.) 

Young  male  (41,129,  Cuba,  Dr.  Gundlach) :  Above  dark, 
blackish  vandyke-brown,  the  feathers  bordered  inconspicuously 
with  dark  rusty ;  tail  dull  slate,  narrowly  tipped  with  ashy-white, 
and  crossed  with  four  broad  bands  of  dusky,  almost  equal  to  the 
slate;  beneath  white,  much  tinged  on  breast  and  tibife  with 
reddish-ochraceous  ;  thickly  striped  with  umber-brown,  except  on 
crissum,  the  streaks  on  throat  narrow  and  cuneate,  those  on 
breast  broad,  and  on  sides  changing  into  broad  transverse  spots 
or  bars;  tibiae  thickly  spotted  transversely  with  more  reddish, 
nearly  rufous,  brown  ;  larger  lower  tail-coverts  with  narrow  shaft- 
sti*eaks  of  black.      Occiput  showing  much  concealed  white,  the 

*  Dr.  Gundlach  (Lawrence,  1.  c.  p.  7)  adds  :  Cere  and  cheeks  (t.  e.  orbits  ?) 
greenish  yellow ;  feet  pale  yellow  with  a  greenish  hue;  iris  red;  length 
0.457 ;  extent  0.807. 
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ends  of  the  feathers  deep  black.    Wing,  8.60;  tail,  7^0;  culmen, 
.68 ;  tarsus,  2.50  ;  middle  toe,  1.70. 

Young  female  (41,128,  Cuba,  Dr.  Gundlach):  Similar,  bat  more 
thickly  striped  beneath,  the  dark  markings  about  equalling  the 
white  in  extent ;  whole  sides  with  large  transverse  spots  of  umber, 
cuneate  along  shafts.    Wing,  10.50 ;  tail,  9.50. 

Remarks. — In  regard  to  its  relationship  to  its  nearest  allies— iVl 
cooperi  and  N.  pilecUus — Mr.  Lawrence  (1.  c.  p.  8)  remarks:  ^^  A 
very  marked  feature  in  the  adult  of  this  species  is  the  ash-color  of  the 
breast  and  sides,  which  does  not  exist  at  all  in  cooperi;  the  under 
surface  is  less  marked  with  white  than  in  that  species ;  the  thighs 
are  of  a  nearly  uniform  rufous,  which  in  cooperi  are  conspicuously 
barred  with  white ;  in  the  latter  the  under  wing-coverts  are  white, 
with  longitudinal  spots  of  rufous-brown,  whereas  in  gundlachi 
they  are  rufous  barred  with  white.  From  A.pileatua^  as  figured 
in  PI.  Col.  pi.  205,  it  is  also  very  different;  the  adult  of  that  spe- 
cies has  the  top  of  the  head  dark  slate,  the  upper  plumage  of  a 
rather  light  slate-blue;  wings,  dark  slate;  tail,  with  four  dark 
bands,  whitish  between;  the  under  plumage  pale  whitish-blue; 
thighs,  deep  rufous;  no  appearance  of  bars  on  any  part  of  the 
plumage ;  under  tail-coverts,  white ;  bill,  bluish,  under  mandible 
yellow  at  the  base ;  legs,  yellow." 

In  the^^  History  of  North  American  Birds"  (III.  p.  223,  foot-note), 
this  species  is  considered  to  be  a  geographical  race  of  N,  cooperi  ; 
and  Mr.  Sharpe,  in  his  great  work  the  "Catalogue  of  the  Accipi- 
tres,  or  Diurnal  Birds  of  Prey,  in  the  collection  of  the  British 
Museum"  (p.  137,  foot-note),  remarks  that  it  "will  probably  prove 
on  examination  to  be  identical  with  the  small,  richlj'-colorcd  form 
of  A.  cooperi,  called  by  Swainson  A,  mexicanus"  We  have 
shown  before  that  the  latter  is  not  entitled  to  recognition  as  even 
a  race,  though  we  had  previously  accorded  it  that  rank,  while  Mr. 
Shar{)e  (torn.  ci'/.,  p.  137 )  more  properly  places  it  among  the  syno- 
nyms of  A',  cooperi.  In  regard  to  the  N.  gundlachi,  the  erroneous 
conclusions  of  both  authors  were  the  result  of  lack  of  specimens 
for  comparison,  and  too  hasty  examination  of  published  descrip- 
tions. The  description  of  the  adult,  copied  from  the  original 
paper  by  Mr.  Lawrence  (Annals  of  the  Lyceum  of  Natural  History 
of  New  York,  VII.,  May,  ISCO,  p.  252),  shows  clearly  the  perfect 
distinctness  of  the  Cuban  8|)ecies  from  its  North  American  ally, 
as  well  as  from  all  other  species  of  the  genus. 
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OH  THE  BUTEOKIirE  SUBGENUS  CBAXIBEX,  GOULD. 

BY   ROBERT   RIDGWAY. 

i  genus  Buteo  as  restricted*  is  divided  primarily  into  two 
iistinct  groups,  one  (typical  Buteo)  having  four  and  the  other 
nrex)  having  only  three  of  the  outer  primaries  emarginated 
jir  inner  webs.  The  European  B,  vulgaris^  Leach,  the  type 
genus,  belongs  to  the  first  group ;  its  American  allies  are  J?. 
lis  (Gm.),  B.  harlani  (Aud.),  B.  cooperi^  Cass.,  B.  lineatus 
I,  B.  abbrevicUus^  Caban.,  B.  minutus^  Pelz.,  and  B,  hrachyura^ 
.;  while  the  Old  World  contains  more  numerous  representa- 
of  the  subgenus.'  The  subgenus  Craxirex  is  peculiar  to 
ica,  the  majority  of  the  species  belonging  to  the  southern 
lent.    North  America  possesses  only  C.  swainsoni^  Bonap., 

present  we  exclude  from  the  genus  Buteo  the  closely  related  forms 
respectively  Heteraetus,  Eaup  (type  Spizaetu8  melanoleucus^YieiW.), 
tinga,  Lafr.  {type  Falco  urubitinga,  Gm.  =  U,  zonura  [Shaw]), 
spizias^  Sharpe  (type  Falco  meridionaliSy  Lath.),  Antenor,  Ridgw. 
Falco  unicinctus,  Temm.),  Buteogallus,  Less,  (type  Falco  CBquinoc- 
Qm.),  Leucopternis,  Eaup  (type  Falco  melanops,  Lath.)*  Asturina, 
(type  Falco  nitidusy  Lath.),  Rupornis,  Eaup  (type  Falco  magniros- 
^m.),  OnychoteSy  Ridgw.  (type  0.  gruberi,  Ridgw.),  Urubitornis^ 
(type  Circa'etus  solitarius,  Tsehudi),  and  Harpyhalia'etus^  Lafr.  (type 
na  coronata,  Vieill. ).  Busarellua,  Lafr.  (type  Falco  nigricollis^ 
,  placed  in  most  of  the  systems  in  close  proximity  to  Buteogallus,  and 
n  the  same  genus,  we  consider  to  be  far  removed  from  any  of  the 
genera,  being  more  closely  related  to  the  Haliaetine  forms,  especially 
mctinia^  Eaup  (type  Buteo  melanosternon,  Gould),  of  Australia, 
le  synonymy  of  this  subgenus  is  as  follows  : — 
Cuvier,  Le<j.  Anat.  Comp.  L,  tabl.  Ois.  1800  (type,  Falco  buteo,  Linn., 
=  B.  vulgaris,  Leach). 

uila,  Hodgs., Gray's  Zool.  Misc.  1844,  81  (type,  Falco  ferox,  Gm.). 
a,  Bonap.,  Comp.  Rend.  XLL,  1855,  651  (type,  Buteo  brachyura, 
Vieill.). 

Mte«,  Sund.,  Disp.  Ac.  Hemeroharp.,  1874,  23  (types,  Falco  jakaly 
Daud.,  and  Buteo  augur,  Rupp.). 

Craxirex)  Swainsoni  has  been  usually  regarded  as  the  American 
ue  of  the  B.  vulgaris,  of  Europe ;  but  B.  lineatus  is,  in  reality,  the 
t  New  World  relative  of  the  latter,  agreeing  very  closely  in  size,  pro- 
is,  and  details  of  structure,  though  very  different  in  color.  B.  borealis 
strictly  congeneric  with  these  two  typical  species. 
7 
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and  (7.  penngylvanicua  (Wiis.),  except  in  the  southern  portion ; 
but  Middle  and  South  America  have  in  addition  to  these  (which 
are  there  winter  migrants  from  the  north),  C.  albicaudatus  ( VieilL), 
C,  erylhronotus  (King),  C.  poliosomua  (Quoy  and  Gaim.),  and  C 
galapagoenais^  Go  old. 

Among  the  species  composing  the  subgenus  Craxirex  there  is 
considerable  Tariation  in  proportions  and  size,  though  nothing  of 
greater  than  specific  importance,  since  no  two  are  exactly  alike  in 
the  details  of  form.  C.  swainsoni  and  (7.  albicaudatus  have  rery 
long  wings,  reaching  nearly  to  the  end  of  the  tail ;  but  the  latter  has 
a  conspicuously  longer  and  thicker  tarsas  than  the  former;  (7. 
erythronolua  agrees  wonderfully  with  C.  albicaudatus  in  its  colors 
and  changes  of  plumage,  but  in  form  it  is  intermediate  between 
that  species  and  C.  poliosamus.  On  the  other  hand,  there  is  quite 
a  contrast  between  the  great  (7.  galapagoensis  and  the  little  C. 
penntsylvanicus :  still,  in  the  subgeneric  character  of  only  three 
primaries  emarginated,  even  tail,  etc.,  they  all  strictly  agree. 
Several  names  have  been  invented  to  designate  these  variations 
of  form,  but  they  are  not  admissible.  The  synonymy  of  the  sub- 
genus stands  as  follows: — 

Craxirex^  Gotild,  Darwin's  Voyage  of  the  Beagle,  Birds,  1841,  8S  (type, 

Polyhorut  galapaffoen$i$,  Gould). 
Taehytriotehii,  Kaap,  Classif.  SaOg.  Yog.,  1844,  148  (type,  Faleo  pUroelM^ 

Temm. ^sssBuUo  albicaudatus^  Vieill.)- 
PacilopUrniiy  Kaup,  Isis,  1847,  829  (type,  Fako  penmyhanicuMy  Wilson). 

Authors  have  been  exceedingly  inconsistent  in  regard  to  the 
classification  of  the  American  Buteones.  Thus,  one  of  our  latest 
and  best  authorities,  Mr.  Sharpe,^  places  C  albicaudatus  and 
Buteo  abbreviatus  together  in  the  so-called  genus  *'  Tachytriorchis*^ 
(:=Craxirex^  Syn.),  composed,  according  to  his  arrangement, 
solely  of  these  two  species.  The  latter  of  these,  however,  belongs 
to  the  group  having  four  primaries  emarginated,  and  is,  conse- 
quently, and  for  other  reasons,  a  true  Buieo.  The  incongruity  of 
arrangement  is  still  further  increased  by  the  placing  of  C.  gala- 
pagoensisj  C.  poliosomus^  C.  eryihronotus^  C  albicaudatus^  C. 
swainsoni^  and  C,  pennsylvanicua  in  the  genus  Buteo  (as  sepa- 
rated from  "  Tachytriorchin'^)^  and  scattered  among  species  of  no 

'  Cstalogne  of  the  Accipitres,  or  Diurnal  Birds  of  Prey,  in  the  collec- 
tion of  the  British  Museum.     By  R.  Bowdler  Sharps,  London,  1874. 
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near  affinity,  while  Heteraetus  melanoleucus  (Vieill.)  heads  the 
list !  Messrs.  Sclater  &  Salvin,  in  their  "  Nomenclator  Avium  Neo- 
tropicaliura"*  (pp.  118-119),  include  all  the  species  of  Buteo  and 
Craxirex  in  the  genus  Buteo^  with  the  exception  of  B,  hrachyura^ 
which  is  assigned  to  the  special  genus  ^^Buteola^^^  a  procedure 
which  is  entirely  unwarranted  by  the  characters  of  the  bird.  Mr. 
Gray,  in  his  "Hand  List  of  Birds'"  (I.,  pp.  6-9),  makes  the  distinc- 
tion lietween  the  subgenus  Buteo  (as  he  restricts  it)  and  its  allies 
strictly  a  geographical  one,  no  true  Buteo  belonging,  according 
to  his  classification,  to  the  American  continent.  The  subgenus 
Craxirex  is  made  to  include,  besides  the  appropriate  species, 
Buteo  borealiSf  B.  linecUus^  B.  cooperi^  and  Anterior  unicinctus ! 
The  subgenus  ^^  Tachytriorchis^^  contains  B.  leucops  (  =  0.  gala- 
pagoensis^  j'lv.),  B.  abbreviatus  (given  in  the  list  as  "  63  albonota- 
/lis"  and  "  662owocercMs"),  besides  J5.  ^^ pterocles^^  (=  albicaudatus)^ 
B.  erythronotus^  and  B.  poliosonius,  which  are  true  Craxireces. 

Having  thus  explained  the  proper  limits  of  the  subgenus 
Craxirex^  I  now  present  a  synopsis  of  the  species,  briefly  show- 
ing the  distinguishing  characters  of  each. 

Synopsis  of  Species. 

A. — Wing  very  long,  the  tips  of  the  primaries  reaching  nearlj'^  or 
quite  to  the  end  of  the  tail.  Tail  of  young  crossed  by  ver}'- 
numerous  (eleven  to  seventeen)  very  narrow  and  indistinct 
bars  of  dusky.     Size,  large  (wing  more  than  12.00  inches). 

a.  Tail  of  adult  grayish-brown,  tipped  with  fulvous,  and  crossed 

with  thirteen  bars  of  blackish. 

1.  C.  galapagoensis.  Bill  very  large,  much  elongated,  with 
its  horizontal  outlines  nearly  parallel.  Adult.  Sooty-black, 
the  primaries  glossed  with  ashy  and  barred  with  blackish- 
brown,  and  the  lining  of  the  wing  tinged  with  rufous. 
Wing,  15.15-17.30;  tail,  9.20-11.00;  culmen,  1.25;  tarsus, 
2.65-3.35;  middle  toe,  2.10.     Hab.  Galapagos  Islands. 

b.  Tail  of  adult  white,  crossed  by  narrow  lines  of  slate-gray  and 

with  a  very  broad  subterminal  band  of  slate-black. 

2.  C.  poliosomus.  Bill  smaller,  less  elongated,  and  with  the 
upper  outline  more  ascending  basally.  Adult.  Bluish-slate  >* 
lores  whitish ;  tail-coverts  white,  barred  and  mottled  with 

>  London,  1873.  «  London,  1869. 
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slate;  secondaries  siate-gray,  tipped  with  white.  Wing, 
15.00-1 8.10;  tail,  9.00-1 0.50  ;culmen,  1.00;  tarsns,  3.25-^.55; 
middle  toe,  1.50-1.90.  Hab.  Chile,  Patagonia,  Tierra  del 
Fuego,  and  Falkland  Islands. 

3.  C.  erythronoius.  Adult.  Above  pltimbeons,  below  white. 
% .  Above  entirely  uniform  plumbeous.  9 .  Back  and  scapa- 
lars  bright  rufous.  Wing,  14.25-18.50;  Ull,  Y.30-10.00; 
culmen,  .80-.100;  tarsus,  2.95-3.50 ;  middle  toe,  1.30-1.50. 
Hab.  From  Peru  southward  along  the  Pacific  slope  of  Sonth 
America  to  the  Falkland  Islands. 

4.  C.  albicaudatus.  Adult  Above  dark  plumbeous;  rump 
and  lower  parts  white ;  throat,  plumbeous-black.  % .  Leaser 
wing-coverts  with  a  very  restricted  patch  of  rufous  along 
the  anterior  edge ;  longer  scapulars,  distinctly  tinged  with 
rufous.  9.  Rufous  patch  on  lesser  coverts  extended  over 
nearly  the  whole  area  of  the  region ;  longer  scapulars  scarcely 
tinged  with  rufous.  Wing,  14.50-18.50 ;  tail,  5.50-10.50; 
culmen,  .95-1.05;  tarsus,  3.30-3.70;  middle  toe,  1.55-1.80. 
Hab.  Eastern  South  America,  from  Paraguay  to  Columbia ; 
both  sides  of  Middle  America,  from  Panama  northward  to 
Colima,  City  of  Mexico,  and  Mirador. 

c.  Tail  grayish-brown,  sometimes  with  a  hoary  cast,  crossed  by 
about  nine  or  ten  very  indistinct  narrow  bars  of  dusky. 

5.  C.  swainaoni.  Above  nearly  uniform  dusky-brown ;  be- 
neath sometimes  wholly  uniform  dark  chocolate-brown,  or 
sooty-brown,  but  usually  with  a  white  throat  patch,  a  uni- 
form brown  ( 9 )  or  rufous  {%)  pectoral  area,  behind  which 
the  ground  color  is  lighter,  usually  with  transverse  bars  or 
spots  of  darker  shades  of  brown  or  rufous.  Wing,  12.00- 
17.25;  tail,  8.00-9.80;  culmen,  .80-.95 ;  tarsus,  2.30-2.90; 
middle  toe,  1.40-1.70.  Hab.  North  America,  except  the 
eastern  forest  district;  in  winter  migrating  southward 
through  Middle  and  South  America  as  far  as  Patagonia. 

B. — Wing  short,  the  tips  of  the  primaries  reaching  only  to  the 

middle  of  the  tail.    Tail  of  young  crosseil  by  only  five  to  seven 

wide  bars  of  dusky.    Size  small  (wing  less  than  12.00  inches). 

^/.  Tail  of  adult  black,  crossed  by  two  to  four  wide  bands  of 

light  brownish-gray  or  brownish-white  (the  last  broadest) 

and  narrowly  tippe<l  with  white. 
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6.  C  penyisylvanicus.  Adult.  Above  nearly  uniform  dusky- 
brown,  darker  on  the  back ;  below  dull  rufous-brown,  much 
broken,  especially  posteriorly,  by  transverse  spotting  of 
white.  Wing,  9.85-11.40 ;  tail,  6.50-8.00 ;  culmen,  .70-.78  J 
tarsus,  2.15-2.80;  middle  toe,  1.20-1.40.  Hab.  Eastern 
Province  of  North  America,  and  Cuba;  in  winter  migrating 
southward  through  West  Indies  and  eastern  Middle  America 
to  upper  Amazonia  and  Columbia. 

1.  Bateo  (Craxirex)  galapagoensii. 

Polyborus  galapagoensis^  Gould,  P.  Z.  8.  1837,  9. — Craxirex  galapagoensis, 
Gould,  Zool.  Beagle,  pt.  3,  1841,  28,  pi.  2.  Gray,  Gen.  2 ;  ed.  2,  3 ; 
List  Gen.  and  Subg.  Brit.  Mus.  2.  Bonap.  Consp.  1850,  84. — Buteo 
galapagoensis,  Gray,  List  B.  Brit.  Mus.  1844,  18;  Gen.  fol.  1849,  12, 
sp.  12 ;  Hand  List,  L  1869,  7.— Strickl.  Orn.  Syn.  I.  31.— Sund.  P.  Z. 
8.  1871,  125,  127.  Scl.  &  8alv.  Nom.  Neotrop.  1873,  119.  8harpe, 
Cat.  Ac.  B.  M.  1874,  170.  Dromolestes  galapagoensis,  Sund.  Disp. 
Ace.  Hemeroharp.  1874,  27. — Buteo  leucops,  Gray,  Cat.  Ace.  1848, 
36  ;  Weigm.  Areh.  XVI.  1850.  Bonap.  Consp.  1850,  17. —Pcecilop- 
ternis  infulatus,  Kaup.  Contr.  Orn.  1850,  76. 

Habitat. — Galapagos  Islands,  only. 

Description, — "Adult  male  (type  of  species):  Everywhere  sooty 
black,  with  a  brownish  shade,  especially  distinct  on  the  wing- 
coverts ;  quills  black,  the  secondaries  browner,  and  tipped  wiUi 
buffy  white,  the  primaries  externally  shaded  with  ashy,  all  barred 
with  blackish-brown,  more  distinctly  below,  where  the  interspaces 
are  dull  ashy-white;  tail  grayish-brown,  tipped  with  fulvous,  and 
crossed  with  thirteen  blackish  bars,  the  subterminal  one  slightly 
the  broadest ;  under  surface  of  the  body  sooty  black,  with  a  clearer 
shade  of  brown,  more  distinct  on  the  under  wing-coverts,  which 
are  also  tinged  with  rufous.  Total  length  20.50  inches,  culmen, 
1.7  ;  wing,  15.15  ;  tail,  9.2  ;  tarsus,  2.85."     (Sharpe,  L  c.) 

Young  (specimens  in  the  Museum  of  the  Academy  of  Natural 
Sciences  of  Philadelphia) :  ( 1 )  Tail  brownish-gray,fading  narrowly 
into  whitish  at  the  tip,  and  crossed  by  about  eleven  narrow,  rather 
distinct,  bands  of  black.  Prevailing  color  blackish-brown,  the  head, 
neck,  and  lower  parts  variegated  with  pale  ochraceous,  chiefly  in 
the  form  of  a  basal  spotting,  most  exposed  on  the  head,  neck,  and 
breast.  Tail  coverts  barred  transversely  with  ochraceous-white. 
Wing,  16.80;  tail,  10.70;  culmen,  1.25;  tarsus,  2.65;  middle  toe, 
2.10.  Fourth  quill  longest ;  first  shorter  than  seventh.  (2)  Tail 
brownish-gray,  with  a  hoary  cast,  faintly  whitish  at  the  tip,  and 
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crossed  by  more  than  eleven  narrow  And  very  Indiatinct  liaads  of 
dusky;  iniierirebB veddisb- white.  Prevniling color ftbore hrownlsb- 
bluck,  witli  K  purpliiili  tiist ;  livitd,  neck,  and  lower  jinrts  ochraccotw- 
wliile.  Dorsal  region  und  wing-uoverta  much  varicgaUxi  longi- 
tiidinally  with  dti-p  ochraccotia ;  head  nnil  nock  streaked  with 
black  ;  lower  parts  spotted  with  dark  piirpliah-browu  ;  tiblK  witb 
apnrae,  longitudinally-sagittate,  markingn  ot  the  same.  Toil- 
covertu  (upjwr  and  lower)  very  distinctly  barred  transversely. 
>.  BmtM  {Crsxlrtx)  pollMOBsa. 
fiiUo  palymma,  Quoy.  &  Onlni.  Voy.  Cran.  Ola,  1»34,  03,  pi.  \i.—Attmr 

polfoioma,  Cuv.    Iteg.   An.  I.    1839,  XXi.—  Bttteo  poUoioma,   Lea*. 

Tntlt«,  1831,  m.    SiricU.  Om.  8yn.  I.  1S.'>3,  310.    Bel.  P.  Z.  S-  1800, 

884.     Alibolt,  TbU.  1661,  l.tl.     Scl.  &  Snlv.  Nnni.  Neotrnp.  I8n.  MS. 

—JiuUo  poliotomo.  tUbarpe,  Cat.  Ace  B.  H.  IS74.  \l\.—f  Bnlto  mm- 

tralU,  Onuld,  P.  Z.  S.   I»tS7,  tO.      Darwin,  ZiiAI.   Ile*|[.   pi.  t,  Vt. 

Otay.  Oen.  (•ali.  bortalii)  «p.  0.     Bunsp.  Conip.  IB.    BtrtckL  Or«. 

8yn.  I.  31.    C»m.  Kxpl.  Eip.  Orn.  1S.W,  94,  pU  8.  fl|[.  «  (  ?  jns.  ») 

0utto  cariM*.  Gould.  P.  Z.  H.  IWJT,  10  Darw..  ZfKil.  Ueag.  1841,  M. 

Cnu.   Expl.   F.ii)i.   Orn.   1698,  03.  pi.  »,  C  I   ((  Jat.).     Pcaln,  EspL 

Eip.  Orn.  01.     *Scl.  P.  Z.  6.  IMO,  88A. 

Aabi7(// — Chili,  Patagonia,  Tiorra  del  Fnego,  and  FalkloDit 
Islonda. 

Dencription. — Adult.  "  Bluish  slate-color  above  and  below,  * 
little  clearer  about  the  heail  and  throat ;  lores  whitish  ;  up|>cr  ami 
nnder  tail-coverts  whit«,  with  slnty-gmy  cross  liars  and  muttlings 
nf  the  same  color;  tail  white  crossed  with  about  nine  narrow 
banda  of  alaty-gray,  and  a  very  broad  subterminal  bund  of  alaty* 
lilaik;  primaries  blKck,  externally  sliaded  with  silvery-gray,  th« 
secondaries  cittiri-ly  slnty-gray  like  the  back,  tipped  with  white; 
primaries  white  at  base  of  inner  web,  with  remains  of  dusky  a]>t*> 
colored  bars.  Total  length  H  inches;  culmen,  1.4;  wing,  1&.S5; 
Uil,  8.5  ;  tanina,  3.4."     (SharjH-,  1.  u.) 

"  Female  (T  in  changing  plumage) :  All  over  blockish  alatc-oolor, 
excepting  the  hinder  neck,  the  entire  mantle  and  oppcr  scapnlaro, 
the  eentre  of  the  brensl,  extending  on  to  the  cheat  and  centre  of 
tlic  alulomcn,  all  these  rufoua  portions  of  the  Itody  more  or  leas 
obscured  with  slate-color ;  quills  black,  ailvery-gray  near  the  b*se, 
Inrred  with  block;  inner  face  of  quills  ashy-white,  with  a  few 
dusky  erossbars ;  lower  back,  rump,  and  upper  tall-ooverts  odij, 
the  fonwr  slightly  washed  with  rufous;  tail  ashy>white,  with 
about  nine  narrow  ban  and  a  broad  subterminal  band  of  aiate- 
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color,  less  distinct  below.     Total  length  22.5  inches,  culmen  1.75, 
wing  15,  tail  9,  tarsus  3.50."     (Sharpe,  1.  c.) 

Young  (from  specimens  in  the  United  States  National  Museum): 
Tail  brownish-gray,  with  more  or  less  of  a  hoary  cast,  usually 
passing  into  grayish-white  at  the  tip,  and  crossed  by  very  numer- 
ous (more  than  fifteen)  narrow,  rather  indistinct,  somewhat  oblique, 
bars  of  dusky — becoming  gradually  obsolete  basally,  and  very 
oblique  on  the  inner  webs.  Upper  parts  blackish-brown,  varie- 
gated with  deep  ochraceous,  especially  on  the  wing-coverts,  sca- 
pulars, and  upper  tail-coverts ;  head  streaked  with  the  same ; 
secondaries  and  primaries  obscurely  banded  with  dusky  and 
fading  into  paler  at  tips.  Lower  parts  ochraceous,  the  jugulum, 
breast,  and  sides  longitudinally  striped  with  blackish  ;  sides  tinged 
with  rust}' ;  tibiae  and  crissum  transversely  spotted,  or  barred,  with 
rufous  ;  a  more  thickly  spotted  belt  across  the  abdomen  and  flanks. 
Inner  webs  of  primaries  pure  white  anterior  to  their  emargination, 
and  immaculate,  or  very  faintly  barred.  Wing,  15.50-18.10 ;  tail, 
9.30-10.50;  culmen,  1.00  ;  tarsus,  3.25-3.55  ;  middle  toe,  1.50-1.90. 

Remarks. — We  are  inclined  to  regard  the  plumage  described 
by  Mr.  Sharpe  as  the  female  in  changing  plumage,  as  being 
in  reality  the  adult  female  in  full  dress.  A  specimen  in  the 
U.  S.  National  Museum  corresponds  quite  closely  except  that  it 
is  still  more  rufous,  and  has  the  tail  as  in  the  5'oung  plumage 
(described  above)  with  the  exception  of  a  single  feather  of  the  new 
moult.  This  specimen  (No.  68,369,  Nat.  Mus.,  Chile?),  which  is 
unmistakably  in  transition  plumage,  may  be  described  as  follows: 
Tail  dull  gray,  with  a  perceptible  hoary  wash,  crossed  bj'  an  indis- 
tinct subterminal  band  (about  .50  wide),  and  by  very  numerous 
(more  than  fifteen)  narrow  bars  of  darker;  these  bars  most  distinct 
on  the  inner  webs,  which  are  white  to  a  greater  or  less  distance 
from  their  inner  edge ;  shafts  pure  white,  except  terminally;  remiges 
dull  slaty,  with  a  hoary  cast,  paler  (not  white)  at  tips,  and  crossed 
by  numerous,  distinct,  narrow  bands  of  blackish ;  wing-coverts 
more  dusky,  and  more  or  less  variegated  with  rusty.  General  color 
of  the  plumage  rusty  chestnut,  much  broken  by  lighter  (ochraceous) 
and  darker  (brownish-black)  spotting  and  barring — the  former 
color  mostly  marginal  or  terminal,  the  latter  central  on  the 
feathers ;  the  chestnut  is  deepest  and  most  uniform  on  the  back, 
lesser  wing-coverts,  and  abdomen ;  the  ochraceous  prevails  across 
the  breast,  while  on  the  scapulars  the  black  transverse  bars  pre- 
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dowinntt' ;  Oti  the  head  the  |>retloniinBnt  color  is  tiUck,  the  fpsthen 
being  merely  ertgcii  laternlly  with  rufous;  on  the  iheoka  the  Mark 
le  nearly  unirorm.  Lining  of  the  wing  rich  chestnut — the  rufous 
broken  bydnrki-r  niiil  llgliter  .'*|>otting;  inner  webs  of  ]>riro«riM 
uh-grtiy,  witfa  indistinct,  very  nnrrow,  deeper-gray,  obli()ue  bsra.' 
The  tail-feather  (middle  one)  of  the  new  moult,  completely 
grown,  is  colored  as  follows:  The  prevailing  color  Is  silvery-gray, 
but  this  chnnges  gradimlly  to  white  along  the  shaft,  but  lownnl 
the  end  thie  gives  wsy  to  asuliterminal  bnnd  of  deep  black,  itbout 
one  inch  wide,  and  distant  tinlf  an  inch  from  the  end;  tbe  re- 
mainder, or  gray  portion  of  the  feather,  is  crossed  by  about 
twelve  narrow,  zigzag  bars  of  deeper  gray,  these  becoming  gradn* 
ally  more  indistinct  bosolly,  where  they  are  broken  into  a  eon- 
taaoA  mottling. 

A  young  male,  supposed  to  l>efrom  Chile  (No.  16SI,MHsePDaf 
the  Wusleyan  University,  Middlelottu,  Connecticut)  is  colored  ai 
follows:  Tail  dull  brownish-gray  to  the  tip,  crossed  by  numerous 
(more  thnu  Ofteen)  narrow  bars  ofdusky;  romigos  dull  brownish- 
slate,  distinctly  bonded  with  bars  of  dusky  black;  rest  of  upper 
parts  neai'ly  uniform  lilaukish -brown,  slightly  variegated  (mora 
heavily  on  up]>er  tail-coverts)  with  ochraccous.  Head  blackish- 
brown,  faintly  edged  with  ochraccotis,  with  a  large,  plain,  ochra- 
ceous  area  on  the  auricular  region.  Lower  parts  (except  throat) 
oohraceous- white,  with  sharply -deflne<t,  brond,  longitudinal  stripes 
of  blackish -brown ;  tiliiir  with  irregular  hastate  spots  of  rufoni; 
crissum  with  sparser,  finer  markings  of  the  same.  Lining  of  th« 
wing  ochraceous- while,  with  large  but  not  crowded  spots  of  brown- 
Uh-blaok ;  Inuer  weba  of  primaries  white,  marbled  along  the  edge 
with  slat«. 

Material  examirnxl. — V.  .S.  National  Museum,  Washington,  I. 
t.  SatM  iCnuim)  •rrthiQaotDi, 
Sallaiiu,  trgihronoiu:  King.  ZoAl  J.  III..  I83T,  424 ;  Voy.  Bcag.  I.,  MS. 

—Butte  rrglAronoItt,  Darwin,  ^Cool.   Boag.   IMl,  SO.     Oray.  Oen. 

Ibl.  ip,  »;  LIsl  B.     Brtt.  Mua.  R.V     lUml  t,Ut,  I..  1660,  6.     Brldfc.. 

P.  Z.  9.  pu  11.  109;  Ann.  N.  Xi.  XIII..  «9.    Jard,.  E-iln,  Phil.  J., 

B.  s.  II..  117.    Blrickl.  Om.  9yn.  1.  IS.'B,  84.   Sel.  P.  Z  S.  19(10,  8S1 ; 

IMs.  1A«0.  93,  pi.  1.  r  3.    Ablml.  IhiB.lMl,  Ul.   Scl.  and  Sslv.,  Num. 
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This  U  tlir  cbaract«r  of  the  quills  o(  the  new  monlt ;  aeTeml  aU  onsi, 
which  wrre  unt  cast,  are  pure  whlls  instrad  of  aik,  the  bar*  of  Ibe  ai 
1  the  new  fcaUiers. 
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Neot.  1873, 119.  Sharpe,  Cat.  Ace.  B.  M.  1874,  112.— Tachy trior chis 
erythronotus,  Bonap.,  consp.  17. — Pacilopternia  erythronotus,  Eaup, 
Contr.  Orn.  1850,  76.  Bonap.  Consp.  I.,  1850, 17. — Aquila  braeeata, 
Meyen,  Beitr,  1834,  65. — Buteo  bracchatu8,  Pelz.  Verb.  z.-b.  Wien, 
1862, 12.— Buteo  tricolor,  D'Orb.  et  Lafr.  Syn.  Av.  1838,  6.  D'Orb. 
Voy.  Am.  Mend.  1840,  69,  106,  pi.  SO.— Buteo  unicolor,  D'Orb.  et 
Lafr.  1.  c.  p.  7. — Hypomorphnui  leucurua,  Lafr.  R.  Z.  1849,  838. — 
Buteo  polyosoma,  Schl.  Mus.  P.-B.  Buteones  1862,  12 ;  Key.  Ace. 
1873,  109  (not  of  Quoy  and  Gaim  !). 

Habitat. — PaciGc  slope  of  South  America,  from  Peru  to  Falk- 
id  Islands;  Chile;  Patagonia,  on  both  coasts,  up  to  40°. 
Diasfnom.  —  Dimensions.  Wing,  14.25-16.30;  tail,  7.30-9.00; 
men,  .83-1.00 ;  tarsus,  2.95-3.50 ;  middle  toe,  1.30-1.50.  Form : 
ird  or  fourth  quill  longest ;  first  intermediate  between  eighth 
3  ninth.  Tail  even  in  the  adult,  slightly  rounded  in  the  young, 
lor:  Adult,  tail  pure  white  (the  lateral  feathers  scarcely 
ged  with  ash),  crossed  near  the  end  by  a  subterminal  band  of 
iform  black  about  1.00  wide ;  the  white  portion  crossed  by 
3  lines  or  narrow  bars  of  plumbeous.  Above,  including  the 
np,  and  sides  of  the  neck,  mostly  or  wholly  uniform  plumbe- 
i ;  throat,  cheeks,  and  rest  of  lower  parts  pure  white,  the  sides 
ways),  frequently  the  abdomen  and  usually  the  tibiae  more  or 
9  barred  with  plumbeous.  %.  Upper  parts  entirely  uniform 
imbeous,  without  any  rufous.  9 .  Back  and  scapulars  uniform 
ght  rufous.  Young.  Tail  hoary  ash,  uniform,  or  growing 
iduall}'^  paler  basally,  with  a  narrow  dusky  subterminal  band, 
i  narrowly  barred  to  the  base  with  dusky,  these  bars  sometimes 
irl3''  obsolete  or  broken  into  an  irregular  mottling.  Above 
ckish-brown,  much  variegated,  especially  on  the  wing-coverts, 
ipulars  and  upper  tail-coverts,  with  ochraceous  or  rufous, 
wer  parts  ochraceous  or  ochraceous-white,  the  middle  of  the 
tast  usually  inmaculate,  but  the  sides  of  the  breast,  the  sides 
i  the  abdomen  marked  with  broad  transverse  bars  of  rusty  or 
gitudinally  cuneate  spots  of  brownish-black ;  the  breast  some- 
les  with  narrow  streaks  of  the  same ;  tibiae  and  crissum  with 
rrower  rusty  bars,  or  hastate  spots. 

Remarks, — In  the  adult  there  is  sometimes  an  entire  absence 
bars  on  the  white  portion  of  the  tail.     One  adult  female  has  a 
r  rufous  feathers  on  the  sides  of  the  breast. 
1  young  male  is  marked  as  follows  : — 
Tail  hoary  ash,  narrowly  barred  to  the  base  with  darker,  and 
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with  a  narrow  subterminal  dusky  band.  Upper  parts  blackish- 
brown,  much  variegated,  especially  on  the  wing-coverts,  scapulars, 
and  upper  tail-coverts,  with  reddish-ochraceous  or  rufous.  Lower 
parts  deep  ochraceous,  the  sides  of  the  breast,  sides,  and  abdomen, 
with  large,  longitudinal,  cuneate  spots  of  brownish-black ;  middle 
of  the  breast  with  narrow  lines  of  the  same ;  tibiae  and  crissum 
with  large  hastate  spots  of  rusty.  Young  9.  Tail  whitish-ash, 
becoming  paler  basall}^  mottled  with  darker  and  with  a  badly  de- 
fined subterminal  band  of  dusky.  Entire  back  and  scapulars  plain 
bright  rufous,  and  the  wing-coverts,  rump,  upper  tail-coverts,  and 
head  and  neck,  much  tinged  with  the  same. 

A  3'oung  female  in  Mr.  Lawrence's  collection  differs  only  in  the 
coloration  of  the  lower  parts,  the  ground-color  of  which  is  ochrar 
ceous-white ;  the  pectoral  area  is  immaculate ;  the  abdomen,  sides, 
flanks,  tibise,  and  crissum  are  barred  with  rusty — the  bars  nar- 
rower on  the  tibise,  and  more  distant  on  the  crissum ;  there  is  a 
distinct  rictal  '^  moustache"  of  black. 

Material  examined. — U.  S.  National  Museum,  7 ;  Mus.  Academy 
of  Natural  Sciences  of  Philadelphia,  4 ;  Mus.  Comparative  Zoology, 
Cambridge,  2 ;  Mus.  Boston  Society  of  Natural  History,  3 ;  Mus. 
G.  N.  Lawrence,  Esq.,  1.    Total  number  of  specimens  examined,  16. 

Ifea$urefneni$» 


Sex. 

Wing. 

Tail. 

Calmea. 

.80— .85 
.80—1.00 

Tanat. 

Middle  toe. 

1 

Speeimeas. 

i 

1 

6 
9 

14.25—14.73 
14.70—16.30    1 

1 

8.00—8.30 
7.30—8.90 

3.10—3.90 
2.95—3.60 

1.30— 150 
1.40—1.50 

8. 

4.  Bntoo  (Cxmzirez)  albieandatui. 

Aquila  coUblanea  Azara,  Apunt.  I.  1802,  69. — Butso  albieaudatui^  Vieill., 
N.  D.  IV.  1816,  477.  Pucher.  Rev.  et  Mag.  1850,  87.  Strickl.  Om. 
Syn.  L,  1855,  35. — Ta^ihytriorehit  aU>icaudatu9j  Sharpe,  Cat.  Ace. 
B.  M.  1874,  U2.—8piza€tus  leucurus,  Vieill.,  N.  D.  XXXII.  1819, 
59. — BuUo  leucurus,  Lafr.,  R.  Z.  1849, 100. — Falco  pteroeUi,  Temm., 
PI.  Col.  I.,  1823,  pis.  56  (adult),  and  139  (young).— .Btitoo  pteraeU$^ 
Less.,  Man.  I.,  1828,  103.  Gray,  Gen.  I.,  1849,  12;  Hand  List,  L, 
1869,  8.  Caban.  Schom.  Reise  in  B.  Gui.  IIL,  1848,  789.  Barm. 
Th.  Bras.  IL  1855,  49.  Schl.  Mus.  P.-B.,  Buteones,  1863,  18;  Rer. 
Ace.  1873,  110.  Pelz.  Om.  Bras.,  1871,  3,  396.  Scl.  and  Salv.  Norn. 
Neot.,  1873,  119. — Taehytriorcht  pteroelM^  Kaup,  Class.  8aug.  V5g., 
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1844,  128;  Contr.  Orn.  1850,  75.  Bon.  Consp.  I.,  1850,  \l.—Buteo 
albicauda,  Less,  Traits,  1831,  81,  pi.  15.  Pucheran,  R.  et  M.  Zool. 
1850,  2U.—Buteo  tricolor,  Hartl.,  Ind.  Azara,  1841, 1  (not  of  D'Orb.). 

HahitaL — The  whole  of  Middle  America,  north  to  Mirador  (on 
the  eastern  side),  Colima  (west  coast)  and  the  City  of  Mexico 
(central  plateau);  eastern  South  America  as  far  as  Paraguay. 

Diagnosis Wing,  14.50-18.00;   tail,  7.70-10.50;  culmen,  .95- 

1.05;  tarsus,  3.30-3.70;  middle  toe,  1.55-1.80.    Form:  Third  quill 
longest;  first  intermediate  between  sixth  and  eighth.   Tail  even  in 
adult,  slightly  rounded  in  young.     Color:  Adult,  tail  white  (the 
lateral  feathers  much  tinged  with  ash),  crossed  by  a  broad  subter- 
minal  band  of  black;  the  white  portion  crossed  by  faint  lines  or 
narrow  bars  of  plumbeous.    Above  dark  plumbeous;  rump  and 
lower  parts  pure  white;  throat  plurabeous-black,  or  bluish-plum- 
beous.   Flanks,  rump,  and  lining  of  the  wing  usually  faintly  barred 
with  ashy,  dusky,  or  rufous.     % :  Lesser  wing-coverts  with  a  re- 
stricted patch  of  rufous  on  the  anterior  portion;  longer  scapulars 
strongly  tinged  with  rufous.     9:  Rufous  patch  on  lesser  wing- 
covert  region  extended  over  nearly  the  whole  of  its  area;  longer 
scapulars  scarcely  tinged  with  rufous.    Young:  Tail  hoary  grayish 
(the  inner  webs  mostly  white),  growing  gradually  darker  termin- 
allj',  and  passing  narrowly  into  dull  whitish  or  rufous  at  tip; 
crossed  with  numerous  narrow  and  very  obscure  bars  of  darker, 
these  growing  gradually  obsolete  towards  the  base.'     General 
color  brownish-black,  the  lower  parts  more  or  less  variegated 
(most  conspicuously  on  the  posterior  portions,  and  on  middle  of 
the  breast)  with  ochraceous  or  whitish. 

Remarks. — The  identity  of  specimens  of  the  two  plumages  de- 
scribed in  the  diagnosis  as  "  adult"  and  "  young"  is  proven  by 
specimens  in  which  part  of  the  tail  feathers  are  of  one  plumage 
and  part  of  the  other.  Such  a  specimen  is  in  Mr.  Lawrence ^s  col- 
lection from  the  city  of  Mexico. 

The  older  individuals  in  the  immature  dress  are  colored  as 
follows :  Tail  hoary  ash,  growing  darker  terminally,  and  passing 
narrowly  into  brownish-white  at  the  tip — the  inner  webs  mostly 
white;  the  terminal  half  with  just  descernible  obscure  bars  of 
darker,  these  becoming  gradually  obsolete  on  the  basal  half; 
sometimes  they  are  entirely  obsolete  for  the  full  length  of  the 
outer  webs.    Upper  tail-coverts  pure  white,  usually  immaculate, 

>  These  bars  are  sometimes  entirely  obsolete  on  the  outer  webs. 
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but  sometimes  barred  ;  inner  webs  of  primaries  ashy,  the  two  or 
three  outer  ones  more  nhitisli,  and  sometimes  barred  witli  dusky. 
In  males,  tlie  middle  of  tlie  breast,  tlie  tibiie  and  crissum,  are  naa- 
ally  ochi'ftceoiis  irregularly  spotted  with  brown  is  b-black. 

Tbe  darker-colored  individiiais  in  tliis  stage  are  distingnishable 
from  the  dark  examples  of  the  young  of  C  awainsoni  only  by  the 
very  much  stouter  and  longer  tarsi. 

The  adults  vary  but  little.  The  white  of  the  jugulum  usually^ 
reaches  forward  medially  into  the  plumbeous  of  the  throat,  and  ii^e 
one  (j  ad,  Tehuantepec,  Mexico  ;  Sumiohrast)  it  extends — inter — 
ruptedly,  however — to  the  chiu.  Another  male  from  tbe  sam^S 
locality  has  the  scapulars  almost  entirely  rufous,  with  black  shaft — 
streaks.  The  white  of  the  lower  parts  in  the  adult  is  of  a  pure — 
nesB  find  continuity  strikingly  characteristic  of  this  species. 

A  very  young  specimen  from  Paraguay  baa  the  tail  more « 
brownish,  more  distinctly  barred,  and  moi'eochraccousoD  the  tip;  s 
the  upper  tail-coverts  are  ochraceous  marked  with  broad  crescentic  - 
bars  of  blactcisli,  and  the  upper  parts  generally  are  variegated  - 
with  ochraceous. 

Material  examined. — U.  S.  National  Museum,  12 ;  Mnseam  of  " 
the  Academy  of  Natural  Sciences  of  Philadelphia,  6 ;  Museum  of 
G.  N.  Lawrence,  Esq.,  1 ;  other  specimens,'  4.     Total  number  of 
specimens  examined,  23. 

MeaturBTnenti. 
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Consp.,  1850,  19;  Pr.  Ac.  Nat.  8c.  Phil.,  1855,  280.  Heerm.,  Pac. 
R  R.  Rep.,  XL,  1855,  83.  Cassin,  Pr.  A.  N.  S.  Phil.,  1855,  280 
B.  Cal.,  Tex.,  etc.,  1855,  98 ;  B.  N.  Am. ,  1858, 19,  pi.  XIII.  Strickl. 
Orn.  8yn.,  I.,  1855,  80.  Gamb.,  Jour.  Ac.  N.  Sci.  Phil.,  18—,  I.,  27 
Blakist.,  Ibis,  1861,  317  (eggs;.  Pelz.  Verb.  z.-b.  Wien,  1862,  150 
Dresser,  Ibis,  1865,  824  (Texas).  Coues,  Prod.,  1866,  9  ;  Key,  1872 
217  ;  Am.  Nat.,  1874  (habits).  Gray,  Hand  List,  I.,  1869,  7.  Coop. 
B.  Cal.,  1870,  476.  Ridgw.,  Pr.  Ac.  Nat.  Sci.  Phila.,  1870,  142  ;  B 
B.  &  R.,  Hist.  N.  Am.  B.,  III.,  1874,  263  ;  Pr.  Boston  Soc.  N.  H. 
May,  1873,  27.  Sci.  &  Salv.,  Nom.  Neotr.,  1878,  119.— Buteo  man 
tanu8^  Nutt.,  Man.  I.,  1840,  112.  —  JButeo  bairdii,  Hoy,  Pr.  Ac 
Nat.  Sci.  Phllad.,  1858,  451  (young).     Cassin,  B.  Cal.,  Tex.,  etc. 

1854,  pi.  XLI.  ;  B.  N.  Am.,  1858,  21.  Strickl.,  Orn.  Syn.,  I.,  1855 
37.  Gray,  Hand  List,  I.,  1869,  8. — Buteo  insignatus,  Cass.,  B.  Cal. 
Tex.,  etc.,  1854,  102,  pi.  XXXI.  (melanistic  phase)  ;  B.  N.  Am. 
1858,  23.  Heerm.,  Pac.  R.  R.  Rep.,  VII.,  1857,  81.  Strickl.,  Orn 
Syn.,  I.,  1855,  88.  Sci.,  P.  Z.  S.,  1856,  285.  Coues,  Pr.  Ac.  Nat 
Sci.  Philad.,  1866,  45.  Bryant,  Pr.  Boston  Soc.  N.  H.,  X.,  1865,  90 
Sci.,  Ibis,  I.,  216  (Guatemala).  Gray,  Hand  List,  I.,  1869,  8.  Cooper 
Orn.  Cal.,  I.,  1870,  474. — Buteola  insignata^  Bonap.,  Comp.  Rend. 
XLII.,  1856,  956. — Buteo  oxypterus,  Cass.,  Pr.  Ac.  Nat.  Sc,  VII. 

1855,  282  (young)  ;  B.  N.  Am.,  1858,  30,  pi.  15,  fig.  2.  Strickl.,  Orn 
Syn.,  I.,  1855,  28.  Coues,  Pr.  Ac.  Nat.  Sci.  Philad.,  1866,  45  ;  Key 
1872,  218.  Gray,  Hand  List,  I.,  1869,  8.  Cooper,  Orn.  Cal.,  I.,  1870 
480. — Buteo  swainsoni  var.  oxypterus,  Ridgw.,  B.  B.  &  R.  Hist.  N 
Am.  B.,  III.,  1874,  2QQ.-'Buteo  fuliginosus,  Sci.,  Pr.  Zool.  Soc. 
Lond.,  1858, 356  ;  Trans.  Zool.  Soc,  1858,  267,  pi.  LXII.  ( (J  ad.,  mela 
nistic  phase).  Cass.,  B.  N.  Am.,  1858,  pi.  15,  fig.  1.  Salv.,  Ibis 
1860,  401.  Gray,  Hand  List,  I.,  1869,  7.  Ridgw.,  Pr.  Ac.  Nat.  Sci 
Philad.,  Dec.  1870, 142. — Buteo  gutturalis,  Max.,  Caban.  Journ.,  VI. 
1858,  17  (eggs). — ^^  Buteo  harlani^  Aud."  Bryant,  Pr.  Boston  Soc.  N 
H.  VIII.,  1862,  11^,— ''Buteo  albonotatm,  Kaup,''  Lawr.  Ann.  N 
Y.  Lye.  IX.,  April,  1868,  183  (nee  Kaup). — ''Buteo  albicaudatus 
Vieill.,"  Sci.,  P.  Z.  S.,  1869,  634,  No.  22  (Buenos  Ayres).— Buteo 
obsoletus,  Sharpe,  Cat.  Ace.  Brit.  Med.,  1874, 184  (nee  Falco  obsoletusy 
Gm.,  1788  !). 

Habitat.  —  Found  chiefly  in  the  Western  Province  of  North 
Qerica,  where  it  is  a  very  abundant  species,  but  an  occasional 
itant  to  portions  of  the  Eastern  Province  (chiefly  north  of  the 
eat  Lakes  and  the  St.  Lawrence  River),  and  straggling  into 
uth  America,  as  far  as  Patagonia.  All  portions  of  the  Western 
ovince  of  North  America,  from  Mazatlan,  Mexico,  to  the  Yukon 
Alaska,  and  from  the  Pacific  coast  eastward  to  the  eastern  base 
the  Rocky  Mountains  (National  Museum)  ;  interior  of  British 
aerica  north  to  the  fifty-seventh  parallel  (Swainson  &  Richard- 
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son);  Canada  and  Wisconsin  (Museum  Philadelphia  Academj); 
Massachusetts  (Museum  Wm.  Brewster);  Illinois  (Ridgwaj); 
Arkansas,  Mazatlan,  Costa  Rica,  and  Argentine  Republic  (Na- 
tional Museum);  Guatemala  (Sclater);  Patagonia  (Sharpe); 
Masafuera  (Salvin,  in  epiai,). 

Diagnosis, — Dimensions:  Length,  19.00-22.00;  extent,  48.00- 
56;  wing,  12.00-17.25;  Uil,  8.00-9.80;  Culmen,  .80-.95;  tarsus, 
2.30-2.90;   middle  toe,   1.40-1.70.*     Weight,   lf-3^  Iba.     Form: 

'  These  figures  are  based  ui>on  the  following  measurements  made  bj  the 
author : — 

I.  Memsurementsof  prepared  specimens.     Museums. 


tez  A«4 

WUf. 

T&U. 

C«1»«B. 

T%nm%. 

MiMUtM. 

iMMmmwim. 

•«•• 

3*«t 

14  40— KW 

SOO-9.00 

.to— .90 

•  30—174 

140— 1.90 

» 

17 

r^4,     j 

14.75—17.35 

9  00— ».90 

.80-9)5 

1.50-190 

IJO-ISS 

S» 

d  J«T.  ■; 

14  Si\_l5.10 

l»-#.0O 

.90—90 

IfO— 190 

1.45— I.S5 

ft 

PJmr 

U  J»-.U  90 

8.70-».«) 

.SO-.  90 

165—175 

1.50—170 

5 

IL  Memsurements  of  fresh  specimens  in  the  field  (in  connection  with  the 
duties  of  the  Zoologist  of  the  United  Sutes  Geological  EzploratioD  of  the 
Fortieth  Parallel,  Clarence  Ring,  Esq.,  United  Sutes  Geologist,  in  charge). 
These  measurements  require  explanation  in  order  that  they  may  be  under- 
stood. Thev  come  in  the  same  sequence  in  each  instance,  as  follows :  (1) 
Totsl  leiijith.  from  the  point  of  the  bill  to  the  end  of  the  tiul ;  (3),  widest 
expsn$^  of  the  wingr'^  from  tip  to  tip  ;  (3),  length  of  the  wing  from  the  carpsl 
joint  to  the  point  of  the  longest  primsry  ;  (4).  leni^h  of  the  wing  from  the 
metAcarpi>  phalsngeal  joint ;  (5).  leni^h  of  the  culmen  along  the  chord  of 
the  arch  ;  (6),  length  of  the  tarsus  in  front ;  (7).  length  of  the  middle  toe 
to  the  licLie  of  the  claw  ;  (S),  length  of  the  tail  from  the  base  of  the  coccyx  ; 
(9).  leniTth  of  the  tail  from  the  end  of  the  upper  coverts. 

a  S*»'*^m*tru4  of  jUld  n4>u$. —  ^,  ad.  (Four  specimens,  Xevada  and 
Utah.  cx>U.  U  S.  Geo'l.  Expl  40  Par.):  ll*f-:JO;  4^501  ;  12J ;  U;  U;  *J; 
4J :  «rti.:ht  li-«i  lbs.  Upper  mand.  deep  black,  scarcely  bluish  basally^ 
lover  bUck  with  basal  \  light  blue  :  cere  and  rictus  greenish  gambc^e,  or 
dull  li^hi  lemon -yellow  ;  eyebn^m-  oliraceous;  iris  Jeep  hazel,  or  burnt- 
9ienna  — St  >metimes  yellowish  on  upper  portion;  tarsi  and  toes  deep  light 
chn^me-Te'.Iow  ;  claws  black. 

J  .  .\l  K'.:ht  sptximens,  Nevaiia  and  Utah.  coll.  U.  S.  Geol.  Expl.  40 
Par  ):  :i-,*:2 .  Vj-^V? ;  I^i-IT;  \^-\\  :  1;  5;  *«};•>;  weight  2f^J  lbs. 
Bill  *l*t«  Mack.  l»ec»vniing  liirht  s!atr-blue  basally  :  cere  and  rictus  light 
camS^^» .  *.»!«» times  linrevl  with  greenish  ;  eyebrow  olivaceous-yellow  ;  iris 
deep  hairl .  tarsi  and  toes  deep  chrome-yellow  ;  claws  black. 
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Only  three  outer  primaries  with  inner  webs  emarginated :  third 
or  fourth  (usually  the  third)  quill  longest;  first  shorter  than  the 

^,  juv.  (Two  specimens,  W.  Nevada,  coll.  U.  S.  Geol.  Expl.  40  Par.): 
18J-19I ;  43H5i  ;  12i-13J  ;  9 j-lOJ  ;  f | ;  1 J  ;  6J-7 ;  SHi-  Bill  dull  black, 
becoming  pale  blue  towards  rictus,  and  on  basal  half  of  lower  mandible ; 
cere  and  rictus  yellowish-green :  iris  cinereous,  with  brownish  outer  wash ; 
tarsi  and  toes  pale  ashy -green ;  claws  dull  slate-black.    Weight  If-l^  lbs. 

5,  juv.  (Three  specimens,  W.  Nevada  and  Utah,  coll.  U.  S  Geol.  Expl. 
40  Par.):  16f-21 ;  45-50J;  13-14;  lOJ-ll  ;  |f-l ;  ^hH\  6J-7J  ;  8-3 f ; 
weight  2  lbs.  Iris  as  above,  or  yellowish-brown  ;  feet  as  above  (youngest 
specimens)  or  light  chrome-yellow  (older). 

b.  Notes  on  individuaU. — 109,  J ,  juv.  Big  Bend  of  the  Truckee  (Camp 
12),  Nevada,  July  26,  1867.  16^— 45— 13— lOJ— 1— IJ— 6f— 3.  Bill  dull 
black,  inclining  to  pale  blue  on  the  rictus  and  on  the  basal  half  of  the  lower 
mandible ;  cere  pale  yellowish -green ;  iris  cinereous,  with  a  brownish  outer 
wash  ;  tarsi  and  toes  very  pale  ashy -green. 

113,  9,  ad.  (Fuliginous  plumage,  parent  of  Nos.  109, 115, 116,  and  117). 
Camp  12,  July  29, 1867.  21^—53—17—14-1—2—8^-5.  Weight  2^  pounds. 
Bill  slate-black,  light  blue  basally  ;  cere  and  rictus  pure  light  yellow ;  iris 
deep  hazel ;  tarsi  and  toes  light  chrome-yellow  ;  ciaws  black. 

114,  ^,  ad.  (Normal  plumage,  mate  of  the  preceding).  Camp  12,  July 
29,  1867.  19J-48— 16— 12f— it— 1^7|— 4J.  Weight  IJ  pounds.  Cere 
and  rictus  light,  dull  lemon-yellow  ;  tarsi  and  toes  deep  chrome-yellow  ;  iris 
deep  hazel. 

115,  9 ,  juv.  Camp  ^2,  July  29, 1867.  19|-47— 14— 11— 1|— 1  J— 7i— 3J. 
Weight  2  pounds.     Same  remarks  as  to  No.  109. 

116,  % ,  juv.  Camp  12,  July  29,  1867.  19|— 45i— 13J— lOJ— fj—l f~ 7— 
3j.     Weight  1|  pounds.     Same  remarks. 

177,  % ,  juv.  Camp  12,  July  29, 1867.  18^— 43J— 12^— 9J— |J— 1  J— 63— 
4 J.     Weight  IJ  pound.     Same  remarks. 

771,  9,  ad.  (Intermediate  plumage,  barred  ochraceous  belly).  Truckee 
Reservation,  May  29, 1868.  (Shot  from  nest.)  21J— 52— 16J— 13J.  Weight 
3  pounds.  Bill  deep  black,  the  upper  mandible  scarcely  paler  basally ; 
lower,  with  the  basal  third  pale  blue  ;  cere  and  rictus  greenish-gamboge ; 
iris  burnt  sienna  ;  tarsi  and  toes  deep  gamboge,  with  a  greenish  tinge. 

1072,  9,  ad.  (Normal  plumage,  immaculate  white  belly).  Salt  Lake 
City,  Utah,  May  31,  1869.  21—53.  Weight  2i  pounds.  Bill  slate-black, 
becoming  light  slate-blue  basally ;  cere  and  rictus  greenish-gamboge  ;  naked 
eyebrow  olive-yellow ;  iris  deep  fine  hazel ;  tarsi  and  toes  deep  chrome- 
yellow.     (Stomach  filled  with  grasshoppers.) 

1073,  9 ,  ad.  (Normal  plumage,  immaculate  white  belly).  Same  locality 
and  date.     21  J— 53.     Weight  2 J  pounds.     Same  remarks. 

1074,  9 ,  ad.  (Normal  plumage,  immaculate  white  belly).  Same  locality 
and  date.    22—53^.    Weight  2  j  pounds.    Same  remarks. 
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Sixth  (usually  about  equal  to — rarely  shorter  than — the  seventh ). 
Wing  reaching  nearly  to  the  end  of  the  tail ;  primaries  exceed- 
ing secondaries  by  about  one-third  the  length  of  the  wing.  Tail 
even.  Transverse  scutellae  on  front  of  the  tarsus,  9-13.  Color: 
Tail  grayish-brown,  or  grayish,  sometimes  with  a  hoary-cast, 
usually  passing  narrowly  into  whitish  at  the  tip,  and  crossed  bj 
an  indefinite  number  of  verj'  indistinct  narrow  bands  of  a  darker 
shade.  Colors  of  other  portions  extremely  variable.  Adult,  nearly 
uniform  dusky  brown  above,  the  frontlet,  concealed  bases  of  occi- 
pital feathers,  and  the  upper  tail-coverts  more  or  less  mixed  with 
white;  beneath  sometimes  pure  white,  with  a  broad  patch  of 
uniform  brown  or  rufous  on  the  breast,  and  white  throat-patch, 
but  from  this  light  extreme  the  lower  parts  vary  to  aniform 
dusky  chocolate  or  sooty  brown,  through  intermediate  shades  of 
ochraceous  or  rufous  upon  which  ground  deeper-colored  bars  are 
visible  on  portions  posterior  to  the  pectoral  patch ;  very  rarely 
the  lower  parts  are  irregularly  spotted  with  brown,  while  the 
pectoral  patch  is  broken  up  into  similar  spotting  by  the  admixture 
of  more  or  less  of  white.  In  the  extreme  melanistic  condition  the 
bird  is  uniformly  blackish-brown,  with  white  bars  on  the  crissum. 
Young,  ochraceous  and  purplish-black,  in  relative  quantities  vary- 
ing according  to  the  individual;  the  ochraceous  forms  the  ground 

1075,  9i  >^-  (Normal  plumage,  immaculate  white  belly).  Same  locality 
and  date.     21^—54.     Weight  2  J  pounds.     Same  remarks. 

1291,  %,  ad.  (Normal  plumage).  Parley's  Park,  Utah,  Jane  2o,  18«8. 
20—50.  Weight  2^  pounds.  Upper  mandible,  deep  black,  scarcely  bluish 
basally  ;  lower,  with  basal  third  light  blue ;  cere  and  rictus  greenish-gam- 
boge ;  iris  burnt-sienna,  yellowish  on  top ;  eyebrow  olivaceous ;  tarsi  and 
toes  deep,  light  chrome-yellow. 

1310,  %  ,  ad.  (Normal  plumage).  Parley's  Park,  June  26,  1869.  19J— 
48.     Same  remarks. 

1835,  9,  ad.  (Fuliginous plumage).  Parley's  Park,  June 28, 1869.  22— 
56—17.  Weight  3^  pounds.  Bill  black,  pale  blue  basally  ;  cere  and  rictus 
greenish  lemon-yellow ;  iris  deep  brown  ;  tarsi  and  toes  chrome-yellow. 

1359,  ^,  ad.  (Normal  plumage,  very  white  below).  Parley's  Park, 
July  2,  1869.     20— 50].     Same  remarks. 

1300,  9  ad.  (Fuliginous  plumage,  very  black  ;  mate  of  the  preceding  !) 
Parity's  Park,  July  2,  1869.    21— 50^.    Weight  2J  pounds.    Same  remarks. 

1501,  9,  juv.  Parley's  Park,  August  10,  18611  21-50}.  Bill  bUck, 
iK'coming  pale  blue  basally  ;  crre  and  rictus,  fine  yellowish -green  ;  iris 
ytllowisb-brown  ;  tarsi  and  toes  light  cbrome-yellow. 
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color,  and  usually  predominates,  but  is  sometimes  much  less  in 
amount  than  the  black;  the  tail  is  the  same  as  in  the  adult. 

a.  Normal  phase. 

Adult:  Above  continuous  blackish-brown,  the  feathers  usually 
with  somewhat  paler  borders ;  outer  scapulars  and  upper  tail-coverts 
very  rarely  tinged  with  rufous — the  latter  usually 'more  or  less 
barred  with  white  or  ashy;  occipital  feathers  white  beneath  the  sur- 
face; primaries  plain  brownish-black,  without  trace  of  bars  on  outer 
webs.  Throat  and  chin  more  or  less  white,  usually  in  form  of  a 
sharply-defined  patch;  jngulum  and  breast  brown,  generally  plain, 
very  rarely  spotted  with  whitish,  the  tint  varying  from  rufous  (%) 
to  the  color  of  the  upper  parts  (  9  ).  Other  lower  parts  varying  from 
white  to  ochraceous  (rarely  almost  rufous),  generally  more  or  less 
barred,  or  spotted  transversely,  with  dark  brown  or  rufous — very 
rarely  immaculate ;  crissum  usually  immaculate,  but  sometimes 
with  faint  and  distant  bars.  Lining  of  the  wing  white,  sometimes 
tinged  with  ochraceous;  often  immaculate,  but  generally  sparsely 
(never  heavily)  spotted  with  rufous  or  brown.  Under  surface  of 
the  primaries  cinereous  (the  outer  two  or  three  more  whitish) 
sometimes  plain,  sometimes  indistinctly  barred  with  darker. 

% .  Breast-patch  rufous  with  darker  shaft-streaks. 

9-  Breast-patch  dark  grayish-umber,  or  blackish-brown  (like 
the  back). 

Young:  Above  brownish-black,  with  a  faint  purplish  lustre, 
the  feathers  all  paler  on  their  borders;  wing-coverts  and  scapulars 
more  or  less  variegated  with  ochraceous  or  whitish  spotting,  this 
usually  very  conspicuous  on  the  longer  scapulars;  upper  tail- 
coverts  ochraceous  or  whitish  (their  inner  webs  more  brownish), 
barred  with  dusky.  Tail  as  in  the  adult.  Ground  color  of  the 
head,  neck,  and  lower  parts,  ochraceous,  varying  in  shade  from 
very  deep  cream-color  to  nearly  white ;  the  feathers  of  the  head, 
neck,  anterior  part  of  the  back,  and  sides  of  the  breast  with  medial 
longitudinal  tear-shaped  spots  of  brownish-black;  lower  parts 
generally  spotted,  sometimes  everywhere,  with  black,  and  occasion- 
ally immaculate. 
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6.  Melaniitie  phase. 

A'lult ;  Prevailing  color  plnin  bincki ^It-brnwii ;  ilw  til<iu',  lloiog 
of  the  wings,  and  sometimes  the  breitot.  in<^liiiing,  more  nr  l««», 
to  rufous.  Crisfium  usually  white,  sometimes  Immaciilale,  gcnoi^ 
ally  barred  tritli  rusty  or  blac-kish  ;  ocl' as  tonally  with  dtisky  and 
whitish  bars  nf  ei)ual  width.  No  white  on  tbu  throat,  or  cUe  bat 
little  of  it.  TouHg:  Brownish  black,  ^'Aricgalcd  with  ochracciHU 
spotting,  in  Amount  vnrying  with  the  individual. 

RfiHirkg. — The  nboro  diagnosis  is  based  iijion  upwards  of  on* 
huudnnl  BpeciineDs,  aiid  may  bo  considen-d  tut  covering  every 
phase,  seasonal,  sexual,  and  indiriiiual,  assumed  by  the  aiiocwa. 
So  great  is  the  extent  of  individual  variation,  timt,  taking  a  terita 
of  specimens  of  cither  plumage,  scarcely  two  can  be  foiiDd  which 
are  alike  in  all  their  markings,  especially  those  on  the  lower  8ar> 
face  of  the  body. 

The  plumage  of  the  upper  surface,  however,  is  so  constant,  tkatf 
taking  ever  so  targe  n  series  of  adults,  ami  turning  them  on  their 
bellies  so  that  the  backs  of  nil  arc  presented  to  vii'W  at  onoe,  ft 
■peoimen  in  the  least  degree  aberrant  is  very  rare,  while  one  very 
noticeably  different  can  scarcely  be  found ;  and  when  such  ft  OM 
is  detected,  it  is  generally  found  that  the  dilTerenoo  is  a  scxsonil, 
rather  thau  an  individual,  one.  Thus,  in  8{>ecimen8  which  ban 
Just  completed  tlie  new  moult,  some  of  the  longer  scapuUra  an 
seen  to  be  slightly  variegated  with  oahraceous  on  thuir  edgea; 
while  in  those  iu  which  the  feathers  have  become  old,  these  paler 
motUings  and  edges  are  "worn"  off,  causing  a  very  auifi>n> 
sliade  of  dark  grayish-brown  to  prevail  continuously  over  tlie 
upper  ]>arts,  though  each  individual  feather  failcs  gradually  in 
depth  of  color  on  Its  borders.  As  a  rule,  the  brown  of  the  upper 
parts  is  a  shade  lighter  and  moro  grayish  iu  the  males  thau  In  the 
females,  and  there  is  apt  to  be  a  slight  rufoua  edging  to  tlM 
feathers  of  the  ueck,  as  well  as  a  tinge  of  the  name  on  the  upfwr 
Uil-covertsj  while  not  uufrequcntly  the  longer  scapolars  ban 
their  exterior  edges  tinged  with  rufous.  Hut  these  diffcruitoee 
between  the  ticxcs  are  so  exceedingly  slight  as  to  be  appreciated 
only  Upon  actual  comparison  of  sjwcimens,  and  even  then  do  not 
prove  suAciently  eoustaut  to  be  considered  of  any  importance. 

Reversing  the  jiosition  of  the  sgwcimcns,  so  as  to  present  their 
lower  aurtaces  to  view,  they  can  he  immediately  placed  Into  two 
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groups,  distinguished  by  the  color  of  the  patch  on  the  breast. 
One  lot  has  this  patch  clear,  rather  light,  cinnamon-rufous;  the 
other  has  it  dark  grayish-brown,  the  same  color  as  the  upper  parts. 
Upon  examining  the  labels,  the  first  series  is  found  to  be  com- 
posed entirely  of  males,  while  those  of  the  second  are  all  females. 

In  a  series  of  nine  normally-colored  adult  males,  all  but  two 
have  the  rufous  breast-patch  abruptly  defined  posteriorly,  against 
the  white  of  the  posterior  lower  parts,  the  outline  being  semicir- 
cular and  pretty  firm.     The  remainder  of  the  lower  surface  is 
white,  with  little,  if  any,  general  ochraceous  tinge  ;  the  inside  of 
the  tibiae  is  quite  strongly  washed  with  this  color.     One  specimen 
(No.  161  Mus.  R.  R.,  Wahsatch  Mountains,  Utah,  June  27)  is 
almost  immaculate  beneath,  posterior  to  the  clear  cinnamon-rufous 
breast  patch,  there  being  only  a  very  few  scattered  and  minute 
hastate  specks  of  rust  on  the  abdomen.     The  remaining  five  are 
more  or  less  speckled  or  barred  underneath,  the  amount  of  these 
markings  varying  with  the  individual — the  lightest-colored  being 
almost  as  continuously  white  as  that  just  described,  the  darkest 
having  the  abdomen  thickly,  though  rather  faintly,  barred.     Two 
of  the  specimens  have  the  bars  on  the  upper  portion  of  the  abdo- 
men (just  below  the  rufous  pectoral  area)  darker  rusty  and  con- 
nected  by  longitudinal  streaks  of  blackish    running   along  the 
shafts  of  the  feather.     The  tibise  may  be  either  immaculate  or 
faintly  barred ;  but  the  crissum  is  immaculate  in  all.     The  two  re- 
maining specimens  of  the  series  are  quite  aberrant  in  the  plumage 
of  the  lower  parts;  thus,  No.  65,918,  Long  Coteau  River,  Dakota 
(September  9,   1873),  has  the  abdomen,  sides,  and  tibiae  heavily 
barred  with  rufous,  of  a  more  rusty,  or  less  ochraceous,  tint  than 
that  of  the  breast;  these  bars  are  rather  broader  than  the  inter- 
vening  whitish   ones,  are   very  irregularly  defined,  and   become 
narrower  and  fainter  on  the  tibiae ;  the  crissum  has  a  small  and 
very    faint   transverse   bar   near  the   tip   of  each   feather.     The 
feathers  of  the  sides  have  blackish  shaft-streaks.    No.  5,576,  North 
Platte  (August  21,  1856),  has  the  rusty-rufous  of  the  breast  cou- 
:.iuued  back  to  the  anal-region  and  tibiae  ;   the  abdomen,  sides, 
ind  flanks  are  variegated  only  by  the  sharply-defined  black  shaft- 
streaks  on  each  feather  ;  the  tibiae  and  anal-region  are  transversly 
broken  by  paler  bar-like  "washings;"  the  crissum  is  white  with 
flistant  bars  of  rusty. 

A  series  of  nineteen  adult  females  in  the  normal  plumage  pre- 
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suiits  much  grcntor  and  more  com  plicated  viriations  tliui  dnfs 
that  or  the  mnlc  binta.  Fourteen  of  ihem  have  the  lower  parl> 
poeterior  to  the  breast- patcli  more  or  leas  ochraceoiia  (the  ground 
color  varying  Trom  buir  to  rufous),  and  evn^where,  except  an  tbc 
cri§sum.  heavily  barred  with  darker  rusty  and  blackish-brown  ; 
tbe  prevailing  form  of  these  bars  varies  with  the  iDdividoal ;  in 
dl  but  one,  their  direction  is  decidedly  transverse,  but  as  ■  ml* 
they  are  neither  sharply  defined  nor  regular;  on  the  tibite  tliey 
are  narrower,  fainter,  and  more  decidedly  rufous ;  on  the  upper 
part  of  the  abdomen  they  are  more  or  less  modified  in  aliape  by 
an  increased  breadth  along  the  shafts  of  the  feathers,  sometlmM 
running  together,  and  then  forming  a  median  c-hain  of  diamond- 
sliajMKi  sputs,  which  are  usually  more  blackish  than  the  other 
markings.  Home  s|)ecimens  have  these  diamond -shaped  spots^ 
the  characteristic  pictura  of  the  lower  parts,  in  which  case  tJte 
tmnsvcrse  bars  are  indistinct,  if  not  obsolete,  but  the  alrong 
Irajisverau  luirring  is  the  rule.  In  the  darker  of  these  epcvimeni 
there  is  a  gradual  transition  between  tlic  uniform  brown  of  tlw 
Jugulum  to  the  broken  tint  of  the  lower  breast-,  and  in  these 
specimens  tbe  white  of  the  throat  is  more  or  less  streaked  with 
dark  brown.  In  nine  of  the  fourteen  specimens,  however,  the 
dark  grayish  uml>cr  Jugular  area  is  abruptly  deOned,  with  a  Aroi 
semiciruiilar  outline,  against  the  immediately  lighter  region  poa- 
terior  to  It,  while  the  throat  of  these  s))ecimea8  is  plain  white,  tej 
the  form  of  a  well-defined  patcti.  The  remaining  Svu  »pcclraetis 
fer  decidedly  from  thr  series  above  dcscrit)ed.  Four  of  them  agi 
in  baling  the  lower  parts  posterior  to  the  brcaat-patch  almost 
fhini  markings.  The  color  of  these  parts  is  alike  la  all,  and  b 
creamy  white  (less  pure  than  in  the  very  light-colored  malea),  witlii 
the  tibiir,  esi>«cially  their  inner  sidea,  more  strongly  ocbi 
One  of  them  is  so  nearly  immaculate,  that  a  dozen  or  so  miauU 
hastate  specks  of  brown  sc.ittercd  over  the  upper  portion  of  tiw 
abdomeu  constitute  all  tbe  variegation  of  the  lower  surfacse.  Tbe 
moat  b<iavily  spotted  one  has  large  transverse  s|iots  along  the  tiilM, 
Mid  more  irregular,  evcu  some  longitudinal,  ones  along  iho  middlt 
portion  of  the  lower  breast.  This  example  differs  from  the  otl»an  ia 
having  the  brownof  the  Jugular  patch  broken  up  by  aconsptcuovs 
spotting  uf  ochraceous-white,  this  most  distinct  along  tbe  medbw 
line.  No.  1,2T1  (Mrs.  C.  G.  Aiken),  Kl  Faao,  Colorado,  May  6,  b 
Almost  cxni-tly  similar.   Tbc  remaining  spi^ciiut^n  i«  a  very  remark- 
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able  one  in  every  way,  and  is  entirely  aberrant  and  exceptional  in 
its  peculiar  features.  The  relative  position  of  the  areas  where  light 
and  dark  markings  respectively  prevail  is  exactly  reversed^  the  pec- 
toral region  being  white,  with  a  longitudinal  tear-shaped  spot  of 
blackish-brown  on  the  tip  of  each  feather,  while  the  abdomen,  sides, 
and  flanks  are  so  heavily  marked  with  more  or  less  confluent  trans- 
verse spots  and  bars  of  dark  brown,  that  this  forms  the  predomi- 
nant color  of  those  parts ;  the  tibise  are  finely  and  regularly  barred 
with  dark  brown.  The  style  of  coloration  of  the  lower  parts  of 
this  specimen  strikingly  calls  to  mind  that  of  the  adult,  normally 
colored  Archibuteo  lagopus  {xRr.sancti-johannis),  The  gular  region 
is  white,  with  a  conspicuous  medial  stripe  of  dark  brown,  while  it 
is  bordered  on  either  side  b}'  a  broader  one  of  the  same  color.  The 
ear-co verts  are  so  much  streaked  with  white  that  this  color  pre- 
vails ;  while  the  neck  is  very  heavily  spotted  with  the  same  at  the 
bases  of  the  feathers.  The  measurements  are  as  follows:  wing, 
16.70;  tail,  9.00;  culmen,  .95;  tarsus,  2.90;  middle  toe^  1.65. 
This  specimen  was  obtained  May  29,  1868,  on  the  Wahsatch 
Mountains,  Utah,  by  Mr.  L.  E.  Ricksecker.  The  sex  is  queried 
as  male  upon  the  original  label.  Altogether,  it  is  so  far  out  of 
the  usual  range  of  variation  which  obtains  in  the  species,  that  it 
may  possibly  eventually  prove  to  belong  to  another  species. 

The  melanistic  plumage  grades  from  individuals  only  a  little 
darker  beneath  (with  less-defined  bars)  than  the  clearly-barred  ones 
described  above,  up  to  others  which  are  entirely  black,  except  the 
crissum  and  tail.  The  latter  is  always  as  in  the  normal  plumage, 
while  the  former  always  has  some  white — this  forming  the  pre- 
vailing color  in  seven  out  of  eight  examples.  Of  the  eight  speci- 
mens before  me,  only  two  have  the  crissum  immaculate  white,  and 
have  much  white  on  the  throat.  One  of  them  has  the  tibiae  and 
anal-region  narrowly  barred  with  light  rusty.  Three  others  have 
the  white  of  the  crissum  marked  with  a  very  few,  distant,  and 
faint  bars  of  rusty.  Two  others  are  broadly  barred  with  blackish- 
brown,  while  the  remaining  one  (No.  12,117,  Mazatlan,  Western 
Mexico)  has  these  black  bars  so  much  wider  than  the  white  ones 
that  the  crissum  seems  black  barred  with  white,  rather  than  the 
reverse.  Two  specimens  (No.  12,117,  Mazatlan,  and  No.  22,569, 
Onion  River,  Arctic  America)  are  absolutely  uniform  and  continu- 
ous brownish-black,  except  the  crissum.  No.  6,455,  Nebraska,  has 
the  breast  and  tibias  bright  rufous,  the  lining  of  the  wing  rusty 
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white.  A  male  rrnm  Arizona  id  Mr.  Aiken's  collection  ha*  the 
lining  of  tile  wing  deep  rusty  Turou<^  with  blackish  fthAft-fttrmlu, 
th«  brejut  nnd  tiliire  blttikioh-bronn. 

Tliu  pliiinngc  of  the  j-oung  varies  bctnccn  great  extremes,  and 
were  U  not  for  the  specific  characters  tti  once  rooogouabte  lu  Iho 
peculiar  proportions,  and  ctinructeristto  details  of  structure,  cer- 
tain individiiHls  conid  not  Ih:  ideiitilivd  nt  nil.  There  ia,  botrev«r, 
an  average  stjlv  of  which  the  specimen  described  on  p.  113  (No. 
10,761)  is  a  fair  representative.  Upwards  of  twenty  apvclmena 
have  been  euiuiiued,  and  sixteen  are  now  iKifore  rnc-.  Of  thu  arriaa 
now  under  cunsidtir»ti»n,  twulve  have  the  ground-,  nnd  prevailing, 
color  of  the  head,  neck,  and  lower  parts,  soft,  fine  ochraceoaa-balT, 
or  deep  cream-color.  Only  one  ia  without  spots  on  the  lower  part* 
posterior  to  the  Juguliim.  On  two.  tln'  bluck  s[K>tting  neorly 
etjuala  in  extent  of  color  the  uclirnceoua  ;'  tlie  tibiR  are  hcmvilj 
spotted,  upon  a  rusty  ochraceous  ground.  In  one  of  thetu,  the 
crissum  is  also  distantly  harrnl.  The  reiuaiuder  of  the  scries  bav« 
the  crissum  iinmaeulate,  five  uf  thcin  linve  the  tihiw  more  or  loa« 
barred,  while  no  two  are  alike  in  the  quantity  of  spotting  on  the 
breast,  abdomen,  etc.,  or  in  the  exact  shape  and  distribution  of  ili« 
B[iots — though  the  whole  scries  is  intermediate  in  these  roapecta 
between  the  two  sjieciiuuns  mentioned  above  as  the  light  and  dark 
extremes  of  the  series,  ami  wliiuh  were  taken  from  the  same  nest. 

Three  others  ditfur  from  the  above  series  in  having  the  ground* 
color  of  the  head,  neck,  ami  lower  parts  nearly  while,  with  only  a 
sUghttingeofoi'hrnccous,  nnd  with  ihc  few  markings  of  t lie  lower 
Burfnce  restricted  clilelly  to  the  si<les  of  the  breast.  They  are  from 
Buenos  Ayres,  Costa  Hica,  and  Nebraska;  and  lliough  trma 
localities  so  remote  from  each  other,  thoy  an?  almost  as  nearly 
duplicates  of  each  other  as  is  ever  strcn — but  of  tliCJtc  spocimeoo, 
1  have  more  to  sny  lieyond  (see  |>age  }.  The  remaining  one  is 
a  young  example  of  the  melanistiu  plumage ;  and  in  It  the  block 
markings  of  the  lower  ports  uf  course  jiredominate  over  the  light 
ones.  The  ground-color  mny,  in  faet,  be  considered  o«  brownish- 
block,  variegated  with  ochraceous. 

The  upper  parts  vary  with  the  individual  in  the  proportionot* 

*  One  of  ibes*  s|i^m«ni  ws»  tak^n  frum  Ibe  same  nrsi  aloni;  iritb  ibe 
verjr  Hcbt-eiilorpcl  nnc  mmllon'-d.  Thrir  pnrrni*  were  n  vety  while-belUed 
male,  and  a  very  nniformly  blackish  female  I 
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amount  of  black  and  ochraceous,  though  the  former  is  always 
greatly  in  the  excess.  The  latter  is  not  unfrequently  absent,  but 
a  conspicuous  spotting  and  bordering  of  ochraceous  may  be  taken 
as  the  rule,  exemplified  by  probably  80  or  90  per  cent,  of  the  spe- 
cimens. 

Two  specimens  from  Wisconsin,  in  the  Museum  of  the  Philadel- 
phia Academy,  differ  from  any  in  the  National  collection,  though 
they  are  as  unlike  each  other  as  any  which  I  ever  compared.  One 
of  them  (the  type  of  B,  hairdii^  Hoy)  is  unusually  light-colored 
underneath,  and  very  continuously  blackish  on  the  upper  surface. 
The  lower  parts  are  light  buff  or  cream-color,  with  a  few  triangu- 
lar spots  and  shaft-lines  of  black  on  the  sides  of  the  breast ;  the 
lining  of  the  wing  is  entirely  immaculate. 

The  other  specimen  (Menonomee  Marsh,  near  Milwaukee,  spring 
of  1851)  is  just  the  opposite  extreme  in  plumage,  being  unusually 
dark  for  a  young  bird.  On  the  upper  parts,  the  continuity  of  the 
black  is  scarcely  broken ;  while  beneath,  the  black  spots  are  so 
large  as  to  cover  nearly  the  whole  surface.  The  pileum,  and  nape 
and  broad  "mustache"  stripe  from  the  rictus  down  to  the  jugulum, 
with  nearly  the  whole  pectoral  region,  unbroken  black,  leaving  only 
the  gular  region  and  sides  of  the  head  pale,  but  even  these  places 
are  thickly  streaked.  The  measurements  are  as  follows:  Wing, 
15.00;  tail,  8.80;  tarsus,  2.35  ;  middle  toe,  1.50. 

A  specimen  from  Iowa  (No.  59,052,  L.  E.  Ricksecker)  is  like 
the  average  western  style.  A  young  female  from  Arizona  (Sep- 
tember 23,  Captain  Charles  Bendire,  U.  S.  A.)  in  Mr.  Aiken's 
collection  differs  from  the  type  of  "^.  hairdii'^  only  in  deeper 
shades  of  colors — as  nearly  as  my  memory  of  the  latter  justifies 
comparison.  The  Massachusetts  specimen  in  the  possession  of 
Mr.  Brewster  I  have  seen  ;  it  is  very  dark,  closely  resembling,  ac- 
cording to  my  recollection  of  it,  the  black  example  from  Wiscon- 
sin described  above. 

The  following  detailed  descriptions  are  taken  from  the  best 
representatives  of  each  stage  of  plumage  in  the  collection : — 

Normal  phase. 

Adult =B.  swainsoni^  Bonaparte.  Male  (53,105,  Truckee  River, 
Nevada,  July  ;  C.  King,  R.  Ridgway) :  Head,  neck,  and  upper  parts 
blackish-brown ;  scapulars  slightly  variegated  with  a  rufous  mot- 
tling ;  upper  tail-coverts  white  tinged  with  rufous,  and  with  trans- 
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vei'8e  bars  of  blackish -brown,  about  six  od  each  fcalher.  Tail  »lark 
brown  like  tlie  baok,  npproBchirig  back  tcriDiiinlly,  baaally  witli  a 
slight  hoar}'  cast;  crosaeil  by  about  ten  narrow,  very  obscure  bnnds 
of  nearly  black.  Front  and  whole  throat  cloar  white,  iminscaUt«, 
and  sharply  dcQiietl  against  the  §iirrounding  blackish ;  lores  dosky. 
Whole  breast,  cinnamon-rufuus  (forming  a  wide,  sharplj  dcBned 
patch),  marked  laterally  with  the  brown  of  the  neck  ;  cscti  fiMtlicr 
with  a  shaft-line  of  black;  reBtoflowerparts,incliidiDg  whole  lining 
of  the  wing,  continuous  ochraceous-white,  the  tatter  region  nn?^ 
negated ;  sides  with  sparse,  faint,  transverse  bars  of  mfona,  and 
shaft-linrs  of  darker.  Under  side  of  primaries  light  s1at«  interior 
to  emargination.boyond  which  theyare  black;  slaty  portion oroued 
by  very  obscure  bars  of  darker.  Fourth  quill  longest,  third  acmrtxiy 
Bliorl«r  ;  second  ecjual  to  llflh  ;  first  intermediate  iietwecn  Mventb 
and  eighth.  Length,  19.~5;  extent,  48.00  ;  wing,  15.40  i  tail,  8.00; 
tarsus,  S..1S ;  middle  toe,  l.GO.  Weight  1}  lbs.  Dill  slate-black, 
bluish  basally ;  cere,  and  angle  of  mouth,  light  dull  leroon-yclhiw ; 
iris  doop  hazel ;  tarsi  and  toes  deep  chrome  vellow  ;  claws  lilaiik. 

Female  f5S,507,  Great  Salt  Lake  City,  Utah,  May;  C.  King, 
R.  Kidgway):  Similar  to  the  male,  but  {lectoral  area  blacklsli- 
brown,  like  the  back ;  blackish-brown  of  upper  surface  antlngcd 
with  rufous,  all  the  fenthers,  however,  fading  on  edges;  baoda 
of  the  tail  scart'cly  distinguishnhlu  on  outer  webs;  white  of  forw 
bead  very  restricted ;  lining  of  the  wing  marked  with  small  cnnlal* 
or  deltoid  spot^  of  black ;  under  surface  of  primaries  plain  deep 
slate.  Abdomen  and  sides  variegated  with  a  few  irregular  loDg]> 
tudiual  spots,  and  on  the  latter,  trausversc  bars  of  dark  brown; 
tihin'  with  faint  bars  of  rufous.  Fourth  quill  longest;  third 
scarcely  shorter ;  second  very  slightly  shorter  than  fifth  ;  first  [n> 
tertnediate  lictwt«n  seventh  and  eighth.  Length,  21.50;  extent^ 
54.00;  wing,  1G.5U ;  tall,  HM;  tarsus,  2.70;  middle  toe,  MD. 
Weight,  2]  lbs. 

Young  ^  B.  bairdti.  Hoy,  and  B.  oiypfertti,  Cassin  (I0,TR1, 
Rocky  Mountaina,  September;  C.  Dresler):  Head,  neck,  and 
entire  lower  parts  Rnedelicateovhraceous,  or  cream-color;  rcolbcra 
of  the  crown,  occiput,  and  neck,  each  with  a  medial  8tri{)«!  of  black, 
of  less  amount,  however,  thau  the  ocbraeeous;  forehead,  anper> 
ciliary  region,  and  ear-eoverts,  with  only  a  few  very  Anc  bair-Iik« 
shalWtrvaks ;  on  the  chin,  an<l  across  the  cheeks,  arc  longitudinal 
spaces  of  Mended  streaks  of  black,  the  latter  forming  a  couspii 
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U0118  "  mustache ;"  sides  of  the  breast  with  large  ovate  spots  of 
black  ;  middle  of  the  breast  with  less  numerous,  smaller,  and  more 
longitudinal  ones  of  the  same  ;  sides,  flanks,  and  abdomen,  with 
broad  hastate  spots,  more  irregular  and  transverse  on  the  former; 
throat,  tibiae,  anal-region,  and  lower  tail-coverts  immaculate.  Upper 
surface  generally,  deep  black,  the  feathers  bordered  with  pale 
ochraceous,  the  scapulars  and  middle  wing-coverts  much  varie- 
gated with  the  same;  secondary-coverts,  secondaries,  and  prima- 
ries narrowly  tipped  with  white.  Upper  tail-coverts  pale  ochra- 
ceous, barred  with  black.  Tail  ashy-brown,  very  much  lighter  than 
the  rump  (more  hoary  than  in  the  adult),  narrowly,  but  clearly, 
tipped  with  white,  and  crossed  by  ten  or  twelve  narrow  bands  of 
black,  more  distinct  than  in  the  adult.  Under  surface  of  primaries 
more  whitish  than  in  the  adult. 

Male  (No.  8550,  Fort  Fillmore,  New  Mexico ;  Dr.  T.  C.  Henry, 
U.  S.  A.) :'  Head,  neck,  and  lower  parts,  soiled  ochraceous-white. 
Feathers  of  the  head  above,  and  neck  laterally  and  behind,  with 
medial  stripes  of  blackish-brown  ;  jugulum,  breast,  sides,  flanks, 
and  abdomen,  with  large  rounded  spots  of  blackish-brown  ;  tibiae 
with  transverse  bars  of  the  same  ;  lower  tail-coverts  almost  im- 
maculate. A  conspicuous  "  mustache"  of  blended  dusky  streaks, 
from  angle  of  the  mouth  across  the  cheeks,  the  dusky  suffusing 
the  lores.  Whole  auricular  region  scarcely  variegated  pale  yellow- 
ish; entire  chin  and  throat  immaculate.  Prevailing  tint  above, 
blackish-brown,  becoming  pufplish-black  on  primaries  ;  outer  sur- 
face of  wing  plain,  but  interscapular  region  somewhat  variegated 
with  partially  concealed,  irregular  blotches  of  deeper  ochraceous 
than  the  lower  parts  ;  upper  tail-coverts  with  pairs  of  indistinct 
white  spots.  Tail  grayish-brown  (white  at  extreme  base),  crossed 
with  about  ten  narrow,  indistinct,  but  regular  bands  of  dusky. 
Lining  of  the  wings  yellowish-white,  with  sparse  cordate  spots  of 
blackish,  this  tint  prevailing  over  the  under  primary  coverts; 
under  surface  of  the  primaries  pure  purplish-black  after  their 
emargination,  but  anteriorly  plain  hoary  brown,  growing  paler 
basally.  On  inner  webs  are  very  indistinct  transverse  spots  of 
dusky,  touching  neither  the  edge  nor  shaft  of  the  feather,  and 
entirely  concealed  when  the  wing  is  closed.  Shafts  of  primaries 
pure  white  on   under   side ;   on  outer  side,  dark  brown.     Wing 

'  Type  of  D,  ozypterus^  Cassin  I 
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formula,  3-4-2-5-6-7-K  8.  Three  outer  primaries  emarginated 
on  inner  webs ;  second,  tbinl,  and  fourth,  sinaated  on  outer. 
Wing,  13.70  ;  Uil,  7.00  ;  Ursus,  2.10  ;  middle  toe,  1.35.  Primaries 
project  beyond  secondaries,  5.50. 

Female  (33,508,  San  Jos^,  CosU  Rica  ;  J.  Carmiol)  :*  Differs 
from  the  type  chiefly  in  lighter  colors.  The  whole  forehead  very 
broadly  immaculate  dull  white,  this  continuing  back  to  the  occi- 
put in  a  brond  unstreakeil  superciliary  stripe ;  along  the  upper 
edge  of  the  ear-coverts  is  a  rusty  suffusion,  with  condensed,  fine 
dusky  streaks,  forming  an  indistinct  stripe  separating  the  wholly 
white  ear-coverts  from  the  supraoral  stripe;  the  ^^  mastache'Ms 
very  conspicuous  ;  the  breast  has  a  few  large  tear-shaped  spots  of 
clear  blackish-brown,  and  the  sides  have  very  sparse,  irregular, 
and  more  sagittate  spots  of  the  same ;  the  whole  posterior  parts 
are  immaculate.  The  upper  parts  are  more  variegated  with  paler, 
the  wing-coverts  and  rump  having  the  feathers  irregularly  border- 
ed with  whitish.  The  upper  tail-coverts  are  white,  barred  with 
dark  brown.  Tail,  hoary  brown,  crossed  by  nine  or  ten  nearly 
obsolete,  narrow  bands  of  dusky.  Whole  lining  of  the  wings  im* 
maculate,  except  the  conspicuous  patch  on  the  primary  coverts. 
The  whole  under  surface  of  the  primaries  is  uniform  slaty,  gradn* 
ally  deepening  into  black  towards  ends.  Wing-formula,  3-4-2-5- 
6-7,  1.  Wing,  15.00;  tail,  8.00;  Ursus,  2.45;  middle  toe,  1.55. 
Primaries  project  beyond  secondaries,  6.00. 

The  specimen  from  Buenos  Ayres  (No.  55,876,  %  juv.^  Conchi- 
tas,  NovemlKjr,  1S08;  Wra.  H.  Hudson)  was  labelleil  by  Mr. 
Sclater  "  //.  aUjirnndatus^"'  and  so  published  (Proc.  Zool.  Soc., 
Lond.,  18G9,  634).  This  species,  however,  though  l>elonging 
strictly  to  the  same  section  of  the  genus  with  R,  swainnoni^  and 
bcinj;  in  fact  its  nearest  ally,  is  yet  very  distinct,  having  alto- 
gether larger  and  longer  tarsi.  The  National  Museum  contains  a 
fine  suite  of  this  si>ecies,  illustrating  the  variations  to  which  it  is 
subject.  This  specimen  is  exactly  like  the  Costa  Rican  one  just 
dehcriUnl. 

'  Ty\\o  of  (IcHcription  in  Bain),  Browrr,  and  Ridgway'*  Hist.  N.  Am. 
Bird**  (vol.  III.  p.  267)  of  li.  tintinHoni  var.  oiypUrun.  **^.  alhonotatuM"^ 
Lawr,  Ann.  IV.  7.     Lye.  N.  H.,  IX.  Ap'l,  1H08,  133  I 
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Melanistic  Phase, 

Adult^  z=  B.  insignatus^  Cassin,  and  B.  fuliginonus^  Sclater. 
Male  (Xo.  12, IH,  Mazatlan,  Mexico;  Colonel  Abert) :  Entirely 
fuliginous-black,  darkest  on  head  and  back;  no  white  on  forehead. 
Tail  cinereous-umber,  crossed  with  seven  very  regular  and  con- 
tinuous bands  of  black,  the  subterminal  one  of  which  is  broadest. 
Lower  tail-coverts,  and  larger  under  wing-coverts,  with  transverse 
bands  of  dull  white ;  lining  of  the  wing  unvaried  black ;  under 
surface  of  primaries  silvery-white,  that  portion  beyond  their 
emargination  black,  the  whitish  portion  crossed  by  distant,  very 
indistinct  transverse  bars.  Third  quill  longest ;  fourth  and  fifth 
scarcely  shorter,  and  nearly  equal;  second  equal  to  sixth;  first 
shorter  than  eighth.  Tail  even;  scutellae  of  the  tarsus  very  faintl}" 
defined,  or,  in  fact,  scarcely  detectable  (probably  accidental). 
Wing,  13.00;  tail,  T.OO;  tarsus,  1.95;  middle  toe,  1.55. 

Male  (22,567,  Onion  River;  R.  McFarlane)  :  Entirely  brownish- 
black,  whole  under  surface  of  wings  included  ;  lower  tail-coverts 
equally  barred  with  white  and  black.  Tail  blackish-slate,  narrowly 
paler  at  the  tip,  and  crossed  with  numerous  oblique  bars  of  dusky 
black ;  upper  tail-coverts  barred  obsoletely  with  lighter  slaty- 
brown.  Wing,  15.00  ;  tail,  8.00 ;  tarsus,  2.20 ;  middle  toe,  1.50. 
Fourth  quill  longest;  third,  next ;  second,  shorter  than  fifth  ;  first, 
slightly  shorter  than  eighth. 

Female  (12,927,  Utah  Valley,  July;  C.  S.  McCarthy):  Simi- 
lar; lower  tail-coverts  white,  tinged  with  rusty,  and  barred  with 
brown  ;  tibiae  tinged  with  chestnut.  Wing,  16.50 ;  tail,  8.80 ; 
tarsus,  2.60  ;  middle  toe,  1.65.  Third  and  fourth  quills  equal  and 
longest ;  third  shorter  than  fifth  ;  first  equal  to  eighth. 

The  melanistic  specimen  from  Mazatlan  (No.  12,117)  described 
above  agrees  perfectly  with  Mr.  Sclater's  excellent  figure  of  his 
B,  /uliginosus  above  cited,  and  the  only  discrepancy  in  the  de- 
scription is  in  the  measurements,  those  given  for  the  B,  /uligi- 
nosus being,  wing,  12.00,  tail,  6.50,  and  tarsus,  2.60.  The  difier- 
ence  in  the  length  of  the  wing  is  certainly  not  great,  while  the 
discrepancy  as  regards  the  length  of  the  tarsus  it  is  probable 
results  from  a  different  mode  of  measurement. 

Material  examined. — National  Musuem,  88  specimens  ;  Museum 
of  the  Academy  of  Natural  Sciences  of  Philadelphia,  3 ;  of  the 
Boston  Society  Natural  History,  1  ;  of  the  Museum  of  Compara- 
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live  Zoology,  Cambridge,  Mass.,  1  ;  of  George  N.  Lawrence,  Esq., 
2 ;  of  William  Brewster,  Esq.,  1 ;  of  Charles  E.  Aiken,  Esq.,  3 ; 
of  R.  Ridgway,  5.     Total  number  of  specimens  examined,  104. 

InUe  (Crmzirtz)  p^aAtylTaaiem  (Wilt. ). 

Faleo  penn»yhanicu$^  Wils,  Am.  Orn.  VI.  92,  pi.  liv.  f.  1,  1812  (nee  V.  pL 
46,  fig.  1 !).  Lath.  Gen.  Hist.  I.  263,  1821.  And.  B.  Am.  pL  zd. 
1831 ;  Orn.  Biog.  I.  461, 1831.  Bonap.  Ann.  Lye.  N.  Y.  11.29,  434; 
Isis,  p.  1137, 1832.  Nutt.  Man.  1. 105, 1833.  Temm.  PI.  Col.  67, 1836. 
— BuUo  pennMyhanicxUy  Bonap.  Oss.  Cut.  R^g.  An.  p.  85,  1830; 
Eur.  <fe  N.  Am.  B.  p.  3,  1838 ;  Consp.  At.  p.  19,  1850.  And.  8jn. 
p.  7, 1839.  Brew.  (Wils.).  Am.  Orn.  Syn.  p.  648,  ia')2  Gray,  Gen. 
sp.  8,  1844 ;  List  B.  Brit.  Mns.  p.  16,  1844 ;  Hand  List,  I.  1869,  7. 
Cass.  B.  Cal.  &  Ter.  Syn.  p.  100, 1854.  Strickl.  Orn.  Syn.  I.  32, 1855. 
De  Kay,  Zool.  N.  Y.  II.  11,  pi.  v.  fig.  11, 1844.  Cass.  Birds  N.  Am. 
29,  1858.  Dresser,  Ibis,  1865,  325  (TexasS  Scl.  P.  Z.  S.  1858,  451 
(Ecuador,  winter)  ;  P.  Z.  8.  1857,  211  (Orizaba)  ;  lb.  261  (Upper 
Amazon).  Caban,  Joum.  II.  Ixxzii.  (Cuba).  Gundl.  Rept.  1865, 
223  (Cuba,  resident).  Lawr.  Am.  N.  Y.  Lye.  VIL  1861,  288  (Pan- 
ama)  ;  lb.  IX.  133  (Costa  Rica).  Schl.  Mus.  P.  B.  Bnteones,  1869, 
20;  Rev.  Ace.  1873,  109.  Allen,  Bull.  Mus.  Comp.  ZooL  IL  1871, 
330.  Gundl.  J.  f.  O.  1871,  266.  Pelz.  Orn.  Bras.  1871,  396.  Cones, 
Key,  1872,  217.  Scl.  &.  Salv.  Nom.  Neot.  1873,  119.— ilifiir  p€%%- 
tylmnieui.  Guv.  Reg.  An.  (ed.  2),  I.  332,  1829.  James.  (Wils.)  Orn. 
I.  65.  Sund.  Disp.  Ace.  Ileraeroharp.  1874,  24. — Faleo  latiuimu^^ 
Wils.  Am.  Orn.  (last  ed),  VI.  1812,  92,  pi.  liv.  f.  \.^A»tur  lattMti^ 
mm,  Jard.  (ed.  Wils.)  Am.  Orn.  II.  1832,  294.— BufM»  laiiuimuM^ 
Sharpe,  Cat.  Ace.  B.  M.  1874,  n^.—FnUo  wiUoni,  Bonap.  Obs.  Wils. 
Nomencl.  J.  Ac.  Nat.  Sci.  Phil.  III.  348. — Pmeilopternii  ttiUonii, 
Kaup,  Isis,  l>^47,  330  ;  Cont.  Orn.  1S50,  IT^.—Butto  wiUoni,  Bonap. 
Consp.  I.  1858,  19, — Sparviu*  phttypteru$,  Viell.  Enc  Meth.  III. 
1823,  p.  127:}  (quot.  WiU.  pi.  liv.  fig.  1). 

Hah. — Eastern  Region  of  North  America,  eastern  Middle 
America,  Houth  to  Ecaudor  (Sclater),  Upper  Amazon  (Sclater), 
and  Caraccas  (New  York  Mus.).     Cuba  (resident). 

I>ia(jno»is, — Adult:  U[)pcr  surface  dark  umber-brown,  the 
feathers  gradually  paler  toward  edges  ;  on  the  back,  the  feathers 
more  uniformly  dusky,  causing  a  prevalent  blackish  ap|>earance. 
Hump  and  upper  tail-coverts  blackisli  vandyke-brown,  the  latter 
tipped  with  pure  white,  and  with  a  concealed  bar  of  the  same,  about 
the  middle  of  each  feather.  Tail  dull  black,  with  an  indistinct  ter- 
minal hand  of  dull  brown,  this  fading  terminally  into  whitish; 
across  the  middle  of  the  tail  a  broad  band  of  dull  light  umber  (in 
some  individuals  approaching  dull  white)  about  three-fourths  of  an 
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inch  in  width ;  about  as  far  anterior  to  the  main  band  as  this  is 
from  the  tip  is  another  much  narrower  and  less  distinct  band  of 
the  same  color,  crossing  just  beyond  the  ends  of  the  coverts,  or 
concealed  by  them.  Primaries  uniform  brownish-black,  fading 
on  the  terminal  edge  into  pale  brown.  Head  above,  and  broad 
but  inconspicuous  "mustache,"  running  from  the  rictus  down- 
ward across  the  cheek,  dull  black  ;  the  crown  posteriorly,  with  the 
occiput  and  nape,  having  the  dull  black  much  broken,  caused  by 
the  lateral  streaks  of  dull  rufous  on  all  the  feathers;  this  dull 
rufous  tint  prevails  on  the  rest  of  the  head  and  neck,  as  well  as 
the  breast,  leaving  the  lores  and  chin  and  lateral  portion  of  the 
frontlet  alone  whitish;  throat  streaked  with  blackish.  Beneath  dull 
brownish-rufous,  that  of  the  breast  almost  unvariegated ;  medi- 
ally, however,  are  roundish  spots  of  white  on  opposite  webs,  but 
these  are  not  confluent;  posteriorly,  these  spots  become  gradually 
more  numerous  and  more  transverse,  forming  on  the  flanks  trans- 
verse bands,  almost  continuous ;  on  the  tibiae  the  white  prevails, 
the  rufous  bars  being  more  distant,  and  connected  only  by  a 
brown  shaft-line;  lower  tail-coverts  with  less  numerous,  transverse 
spots  of  dull  rufous.  Lining  of  the  wing  ochraceous-white,  with 
sparse,  rather  small,  irregularly  deltoid  spots  of  dull  rufous; 
under  surface  of  the  primaries  unvariegated  white,  as  far  as  their 
emargination,  beyond  which  they  are  black.  Fourth  quill  longest ; 
third  a  little  shorter  ;  second  intermediate  between  fifth  and  sixth ; 
first  about  equal  to  the  ninth.  Female  (extremes  30,969,  Brook- 
line,  Mass.,  and  30,895,  Mirador,  Mexico — the  latter  the  larger)  : 
Wing,  11.00-11.30;  tail,  6.80-7.10  ;  tarsus,  2.30  ;  middle  toe,  1.30. 
Male  (32,309,  Moose  Factorj',  Hudson's  Bay  Territory) :  Wing, 
10.50;  tail,  6.30;  tarsus,  2.30  ;  middle  toe,  1.20. 

Young  male^  second  year?  (39,106,  Remedibs,  Cuba,  June; 
N.  H.  Bishop) :  Upper  parts  similar  to  adult,  but  a  reddish  tint 
appreciably  washing  the  edges  of  the  interscapulars  and  (less 
noticeably  so)  the  scapulars.  Bands  on  tail  nearly  as  in  adult, 
but  very  near  the  base  is  a  fourth,  very  narrow  and  faintly  de- 
fined, pale  band,  while  the  bases  of  all  the  feathers  are  much  mot- 
tled with  white.  Dull  rufous  of  the  breast  not  continuous,  but  in 
the  form  of  large  longitudinal  broad  spots,  occupying  the  greater 
middle  portion  of  each  feather;  abdomen,  sides,  and  tibise  with 
smaller  and  more  cordate  spots  of  dull  rufous ;  the  lower  tail- 
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coverts  immaculate;  tbe  decideii  ocbraceoas  tinge  beneath, d€^epe9t 
posteriorly. 

Young,  jirift  year  (11,984,  Wasbington,  D.  C.) :  The  blackish 
alxjve  in  much  variegated,  being  broken  by  narrow  maty  borders 
to  tbe  interscapulars,  rump- feathers,  and  lesser  wing-coverts,  the 
broader  and  more  ochraceous  borders  to  scapulars  and  greater 
wing-coverts,  and  partially  concealed  whitish  spotting  on  the 
former.  Upper  tail-coverts  white,  with  broad  bars  of  blackish- 
lirowu  ;  secondaries  and  primaries  edged  terminally  with  whitish. 
Tail  dull  umber-brown,  growing  darker  terminally ;  narrowly  tipped 
with  white,  and  crossed  with  six  obscure,  narrow  bands  of  dusky, 
the  (concealed)  bases  of  all  the  feathers  white.  Superciliary 
region,  cheeks,  chin,  throat,  and  entire  lower  parts,  delicate  pale 
ochraceous,  or  whitish  cream-color;  a  conspicuous  ^^  mustache,*^  a 
medial  longitudinal  series  of  streaks  on  the  throat,  with  large 
longitudinal  ovate  spots  on  sides  of  breast,  cordate  spots  on  sides 
and  flanks,  and  sagittate  spots  on  tibia^,  clear  blackish-brown. 
The  ochraceous  deepest  on  the  abdomen  and  crissum.  Wing 
beneatti  as  in  adult. 

A  very  young  bird,  scarcely  fledge<l  (33,598,  Milltown,  Me. ;  G. 
A.  Hoardman),  differs  from  the  last  in  a  much  more  continuous 
black  shade  above,  the  deeper  ochraceous  beneath,  and  larger,  as 
well  as  more  numerous,  blackish  spots  beneath. 

lirmark'H. — In  the  adult  plumage  of  this  species,  the  principal 
variation  is  in  the  continnity  or  distinctness  of  the  anterior  light 
band  on  the  tail,  and  the  extent  and  depth  of  f^hade  of  the  brown 
bentatli.  The  fir^t  feature  is  characteristic  of  most  s[)eciniens,  only 
one  (;').'>, OSU,  ^,  Costa  Kica)  being  without  it;  it  is  broadest  and 
most  conspicnous,  as  well  as  less  eonceale<l  by  the  coverts,  in  the 
females,  aiul  this  a}>i)ear8  to  he  the  principal  sexual  dilference. 
Till"  <lull  l)rownish-rufou8  of  the  under  parts  is  most  prevalent  in  a 
specimrn  from  Mirador,  Mexico  (30,895,  9  't  September;  Dr.  Sar- 
toriu"^),  in  which  specimen  the  breast  is  almost  continuously  of 
this  color,  and  the  lower  tail-coverts  are  strongly  barred  (or  trans- 
verM'ly  spotted)  with  the  sami; ;  the  groundcolor  beneath  is  also 
more  ochraceous  than  in  any  other  individual.  In  the  Costa-Ilican 
specimen  (the one  lacking  the  anterior  tail-bauil),  the  brown  beneath 
is  ipiitc  dilfcrcnt  from  that  of  the  others,  l)cing  of  a  much  more 
ashy  shade;  the  lower  tail-coverts  are  also  immaculate.  The 
brown  markings  beneath  are  most  sparse  in   20,389,  from  Coban, 
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Vera  Paz  (January ;  0.  Salvin) ;  in  this,  also,  the  tail-bands  are 
very  distinct,  and  almost  white. 

A  young  bird  from  Costa  Rica  (30,412 ;  Dr.  Frantzius)  is  exactly 
similar  to  No.  27,048,  from  Fort  Garry,  Selkirk  Settlement. 

Material  examined U.  S.  National  Museum,  32  ;  Museum  of 

the  Academy  of  Natural  Sciences  of  Philadelphia,  6  ;  of  Boston 
Society,  3  ;  American  Museum,  New  York,  2 ;  Museum  Compara- 
tive Zoology,  Cambridge,  2  ;  G.  N.  Lawrence,  Esq.,  5 ;  R.  Ridg- 
way,  2.     Total  number  of  specimens  examined,  52. 

Measurements. 


Wing. 

i 

Tall. 

Calxnen. 

Tarsus. 

Middle  toe. 

1.20—1.38 
1.30—1.40 

Specimens., 

6 
9 

9.85—10.70 
11.00—11.40 

6.50—7.00 
7.00—8.00 

.70—... 
.70—78 

2.15—2.80 
2.20—2.70 

11 
14 
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April  6. 
The  President,  Dr.  Ruschenbeboer,  in  the  chair. 

Twenty-six  members  present. 

Remarks  on  a  Coal  Fossil^  etc. — Prof.  Leidt  said  that  among 
the  objects  presented  this  evening  there  are  several  worthj  the 
attention  of  the  members. 

One  of  these  is  a  specimen  of  the  Ceratodus  Fortteri,  froB 
Queensland,  presented  by  Dr.  John  Belisario,  of  Sidney,  Austra- 
lia, through  Dr.  McQuillen.  The  fish  is  a  representative  of  the 
Dipnoi,  or  double  breathers,  like  the  Lepidosiren,  being  provided 
with  both  lungs  and  gills.  The  genus  was  long  ago  named  by 
Agassiz,  from  isolated  teeth  found  in  the  Triassic  and  Jarassic 
rocks  of  Europe.  The  C.  Forsteri  was  discovered  only  a  few 
years  since,  and  was  referred  to  Ceratodus  by  Dr.  Oiinther,  from 
the  near  resemblance  of  the  teeth  of  the  fish  to  the  fossils  de- 
scribed under  that  name. 

Another  specimen,  presented  by  Dr.  S.  C.  De  Tesy,  of  Williams- 
town,  Dauphin  Co.,  Pa.,  ap|)ears  to  be  a  fitting  companion  to 
the  former.  It  consists  of  a  fragment  of  coal  shale,  from  the 
coal  mines  of  Williamstown,  with  an  impression  which  looks  as 
if  it  might  be  that  of  the  tail  of  a  relative  of  the  Ceratodus,  or  of 

a  huge  tadpole.  Among  the  many 
enigmatic  impressions  occurring 
in  the  coal  shales,  this  is  better 
defined  than  usual.  It  is  8|  inches 
long  and  6  inches  at  the  widest 
part.  The  accompanying  figure 
is  an  outline  sketch  one-fourth  the 
diameter  of  the  original.  Towards 
the  upturned  end  of  the  specimen 
there  arc  many  strongly  impressed 
conical  pits,  looking  as  if  produced 
by  prominent  scale-like  append- 
ages, in  the  interspaces  of  which 
tliere  are  roan}*  minute  impressions 
of  the  same  form.  The  character 
of  the  fossil  is  very  uncertain ;  it 
niny  be  that  of  a  batrachian  or  fish 
allied  to  Ceratoilcs.  The  co9l 
period  is  well  characterized  by 
abundance  of  remains  of  both 
kinds  of  animals.  Perhaps,  how- 
ever, the  impression  may  be  of  vegetable  origin. 

Acconipanving  the  fossil,  there  is  another  fragment  of  coal  shale 
with  vegetable  remains,  and  apparently  a  lamellibranch  shell. 


>4  dlAiii«t«r. 
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Hemartg  on  Elephant  Bemains. — Prof.  Leidt  called  attentioir 
to  the  fragment  of  a  fosail  elepliant  molnr  tooth  presented  thia 
evening  by  Meesis.  W.  W.  Jefferis,  and  J.  B.  Dillingham. 

ThespecimeDconsisted  of  four  dental  plates,  and  is  quite  friable. 
Adherent  to  it  are  a  number  of  crystals  of  vivianite  and  also  some 
of  the  same  material  in  pulverulent  form.  It  was  found  resting 
on  the  Caolin  bed,  about  eight  foet  from  the  surface  of  the  Ameri- 
can Kaolin  Works,  near  Cliadd'a  Ford,  Delaware  Co.,  Pa. 

Prof.  Leidj  also  exhibited  drawings  of  an  elephant  tooth  which 
bad  been  submitted  to  his  ins|}ection  by  Dr.  E,  A.  Wood,  of  Pitts- 
burg. The  specimen  was  dredged  nt  the  confluence  of  the  Monou- 
gahela  and  Alleghany  rivers.  The  tooth,  an  upper  molar,  is  well 
preserved  and  nearly  entire.  Weight  9  lbs.  15^  ounces.  The  tritu- 
rating surface  extends  about  half  the  fore  and  aft  measurement 
of  the  tooth,  and  exhibits  a  dozen  double  dentinal  bars. 

Another  drawing,  submitted  by  Prof  E.  0.  Hovey,  represents 
a  hiigti  elephant  tooth,  from  California,  and  now  preserved  in  the 
cabinet  of  Wabash  College,  Indiana.  The  specimen  appears  to 
be  a  last  molar,  and  weiglis  21^  lbs.  Towards  its  backpart  the 
tooth  is  J3  inches  long.  The  triturating  surface,  7^  inches  long, 
presents  eleven  double  dentinal  plates. 

All  the  specimens  are  supposed  to  belong  to  the  extinct  Ameri- 
can Elephant,  Elephas  americanus. 

Hemarkx   on    Slepkaiwceros C.   Newlin    Peirce   exhibited  . 

drawings  of  a  specimen  of  an  aquatic  animal,  belonging  to  the 

genus  Stephanoceros,  wliieh  had  been  recently 

observed  by  him.      In    doing  so,  he  said  he 

was  induced  to  bring  it  before  the  Academy 

because  it  was,  he  believed,  rarely  met  with  in 

this  country,  and  bad  uot  been  previously  here 

described. 

Id  its  main  characteristics,  such  as  spiral 
carapace  or  case,  five  tentacle-like  lobes  armed 
with  cilia,  or,  more  properly,  setEe,  eye-spots, 
jaws,  stomach,  etc.,  it  corresponds  with  the 
description  given  by  Mr.  C.  Cubitt  in  his 
paper  entitled  "Observations on  the  Economy 
of  Stephanoceros,"  in  the  "  Monthly  Micro- 
scopical Journal,"  vol.  iii.,  1870,  p.  242;  but 
in  addition  to  that  very  full  sketch  of  this  in- 
teresting object,  there  were  some  points  of 
interest  not  there  recorded.  First  was  the 
great  length  of  seta  or  bristles  projecting 
from  the  ends  of  the  tentacles  (only  to  be 
seen  bj'  especial  care  in  focalizing  with  the 
lens),  these  overlapping  each  other  formed  a 
network  in  which  were  entrapped  Parninecia 
of  various  sizes,  as  many  as  forty  having  been 
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observed  there  at  one  time.  And  l)y  virtue  of  these  long  sets^  the 
animaPs  facilit}^  for  procuring  i)rcy  was  greatl}*  enhanced. 

These  minute  objects  whieli  served  as  food  were  by  a  spasmodic 
effort  of  the  bristles  gradually  brought  within  the  arms,  and  from 
there,  with  this  continued  spasmodic  movement  which  has  lieen 
described  by  Mr.  Cubitt,  were  brought  within  the  vortex  induced 
by  an  arrangement  of  cilia  around  the  mouth,  which,  unlike  the 
setft^  on  the  tentacles,  were,  while  the  animal  was  feeding,  kept  in 
a  whorl. 

The  action  of  the  setae  on  the  lobes  of  the  Stephanoceros  is 
spasmodic ;  it  creates  no  vortex,  and  it  is  only  by  actual  contact 
with  these  setae  that  floating  particles  are  whip|)ed  within  the  area 
inclosed  by  the  lobes,  where,  b}'  the  same  whipping  action,  they 
are  twitched  from  i)oint  to  point,  irregularly  downwards,  until  they 
come  within  the  range  of  a  vortex,  which  is  due  not  to  any  action 
of  the  setae,  but  to  a  range  of  minute  cilia  in  the  funnel,  distinct 
from  the  foraging  appliances. 

For  two  weeks  the  animal  under  observation  fed  voraciously. 
The  last  few  days  of  this  time  granular  layers  were  rapidly  de- 
posited on  eaeh  side  of  the  body  just  within  the  case,  until  the 
upper  part  of  the  carapace  was  distended  with  this  accumulation. 
For  twenty-four  hours  followino:  this  condition  but  little  or  no 
food  jKissed  into  the  digestive  cavity;  any  infusoria  or  other 
foreign  substance  accidentally  coming  within  the  tentacles  lieing 
immediately  expelled  by  a  sudden  constriction  of  these  organs  at 
their  base. 

It  was  evident  from  appearances  that  some  change  was  about 
to  take  place.  The  animal,  at  first  very  sensitive,  withdrawing 
into  its  cell  on  the  slightest  Jar  of  the  table  on  which  the  instru- 
ment was  j)lace(l,  now  hut  seldom  contracted  its  retractile  mnsi-le 
even  though  the  zoophyte-trough,  in  which  it  was  examined,  was 
(|uitc  violently  tapped. 

On  the  sixteenth  day  of  observation  it  was  unavoidablv  left 
for  :i  few  hours;  on  returning  to  it  the  tentacles,  with  the 
ab<>ve-<lescribed  accumulated  dark  mass,  were  found  to  have  left 
the  original  case  and  were  attached  to  a  portion  of  the  plant 
beneath  the  branch  to  which  it  (the  original  case)  a<lheretl.  It 
now  pri'sented  somewhat  tlie  ;ippearance  of  an  animal  figured 
and  described  }>y  Pritchard  as  a  young  Stephanoceros,  a  tlark 
globular  mass  with  five  spreadini;  or  divergent  tenti\cles,  and  at 
the  distal  extremity  a  very  slight  prolongation  by  which  it  was 
attached  t*)  a  plant-stem  by  an  almost  invisible  thread,  devoid 
entirely  of  any  cell  or  carapace.  Not  long,  however,  was  it 
destined  to  remain  in  thi-;  nn«le  condition,  for  in  twentv-four 
hour^  appearances  of  a  cell  were  visible,  and  within  three  days  it 
wa-*  doiniiiled  in  as  beautiful  a  spiral  case  as  the  one  it  had  left, 
lt»»  ei.ntrartiie  muscle  developing  rapidly  with  the  length  of  the 
Cell,  in  a  feu  days  it  presenteil  to  the  observer  all  the  peculiarities 
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of  the  parent,  and  within  two  weeks  was  again  ready  for  another 
change  such  as  is  above  described,  and  which  was  accomplished 
with  a  similar  result.  The  Stephanoceros  being  too  high  in  the 
scale  of  animal  life  to  propagate  by  gemmation  or  division,  the 
process  above  portrayed  can  have  but  a  remote  influence  upon 
reproduction,  as  there  was  no  multiplication  by  this  change. 

The  original  cell  with  its  retracted  body  within,  though  remain- 
ing for  weeks  in  an  apparently  perfect  condition,  was  not  seen  to 
increase  or  in  the  least  to  change — the  growth-force  seemingly 
being  confined  to  the  detached  head  and  its  accompanying  organs. 

Dr.  Leidy  stated  that  he  had  never  seen  specimens  of  Stephano- 
ceros  until  they  were  shown  to  him  by  Mr.  Peirce. 

On  the  Disposition  of  the  Great  Omentum  in  Cynocephalus 
porcarius^  etc. — Dr.  H.  C.  Chapman  made  the  following  remarks  : 

Man  is  usually  regarded  as  being  the  only  animal  in  which  the 
peritoneum  exhibits  that  arrangement  in  which  the  great  omentum 
adheres  to  the  colon.  I  take  the  opportunity  of  calling  the  atten- 
tion of  the  members  to  the  fact  that  I  found  the  great  omentum 
more  or  less  adherent  to  the  colon  in  a  Cynocephalus  porcarius 
which  recently  died  at  the  Zoological  Garden  as  also  in  a  Mecacus 
nemestrinus  from  the  same  institution.  In  the  embryonic  con- 
dition of  man  the  great  omentum  does  not  adiiere  to  the  colon, 
and  this  condition  usually  remains  permanent  in  the  other  mam- 
mals. In  the  cases  just  mentioned  we  have  an  intei*esting  illustra- 
tion of  a  transitional  stage  in  the  development  of  the  perito- 
neum in  man,  permanently  retained  in  monkeys. 

On  the  Trias  of  York  County^  Pa, — Prof.  Frazer  remarked 
that,  as  a  matter  of  interest  to  students  of  the  geology'  of  the  Trias, 
it  may  be  stated  that  in  the  recent  examination  of  these  beds  in 
York  County  the  supposed  constant  N.  W.  dip  was  found  to  have 
very  many  exceptions. 

A  further  fact  was  noted,  viz.,  the  deposition  of  these  beds  at 
their  margin  unconformably  on  the  upturned  edges  of  the  lower 
Silurian  limestone. 

Several  indentations  and  bays  of  this  limestone  found  on  the 
Triassic  border,  exhibit  its  last  dip  away  from  the  latter,  which 
has  the  opposite  dip.  The  improbability  of  the  formation  of  these 
Trias  rocks  b}'  deposition  along  a  sloping  shore  was  mentioned. 

Mr.  Young  stated  that  observations  recently  made  by  him  in 
the  vicinity  of  Norristown  confirmed  this  state  of  facts. 

Prof.  Cope  wanted  to  know  what  had  become  of  the  other  side 
of  the  basin,  if  the  said  theory  of  the  formation  of  Trias  were 
t  rue. 

Prof.  Frazer  replied  that  the  theory  was  not  his  theory,  and  its 
^difficulties  must  be  overcome  b}'  its  adherents. 
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The  death  of  Dr.  A.  A.  Henderson,  U.  S.  N.,  of  Dr.  D.  R.  Ban- 
nan,  U.  S.  N.,  members,  and  John  Edward  Gray,  correspondent, 
was  announced. 


April  13. 

The  President,  Dr.  Rusohbnbeboeb,  in  the  chair. 

Ten  members  present. 

The  following  paper  was  presented  for  publication  :  **  Synopsis 
of  the  Geomyidae."     By  Dr.  Elliott  Coues,  U.  S.  A. 


April  20. 

The  President,  Dr.  Ruscuenberoer,  in  the  chair. 

Twentj'-four  members  present. 

The  following  paper  was  presented  for  publication  :     '*  Descrip- 
tions of  a  new  Fossil  Ostrea  from  the  Amazon."    By  T.  A.  Conrud. 

On  a  Curious  Rkizopod. — Prof.  Leidy  remarked  that  in  some 
water  with  aquatic  plants,  from  Absecom  Pond,  N.  J.,  preserved  in 
an  aquarium  during  the  winter,  he  had  detected  a  remarkable  rhi- 
zopod,  which  he  thought  might  best  be  compared  to  the  reticular 
pscudopods  of  a  Gromia  separated  from  the  body.  The  creature 
moved  actively  and  assumed  the  most  varied  forms.  At  one  time 
it  appears  as  a  c^'linder  or  a  ball  of  jelly  which  may  spread  itself 
into  a  disk  of  extreme  thinness,  from  the  c<lgc  of  which  emanate  a 
multitude  of  delicate  pscudopods  minutely  ramifying,  and  with  the 
contiguous  branches  anastomosing,  as  in  the  extension  of  the  net 
of  a  (iromia.  At  other  times  the  creature  divides  up  into  branches 
from  a  trunk  in  the  manner  of  a  tree,  but  with  the  contiguous 
branches  anastomosing.  At  times  also  the  animal  assumes  the 
form  of  a  cord,  and  tUe  jelly  accumulating  along  some  portion  of 
it  will  then  move  along  the  apparent  cord  like  a  drop  of  water  run- 
ning down  a  piece  of  twine.  The  brnnching  pseudopods  extending 
into  a  net,  the  large  angular  meshes  gradually  contract  by  the  widen- 
ing of  the  cords,  so  that  the  meshes  become  perfectly  circular  and 
appear  like  vacuoles  imbedded  in  the  jelly.  A  circulation  of  jelly 
with  granules  is  observed  along  all  the  pseudopodal  filaments  ex- 
actly as  in  (tromia.  No  trace  of  a  nucleus  or  investing  membrane 
in  any  position  could  l>e  detected,  hut  the  protoplasmic  structure 
contained  a  multitude  of  minute  vacuoles.  Most  of  the  s|>eci- 
mens  contained  no  food,  and  only  one  of  the  largest  was  observed 
lo  contain  numerous  minute  Closteria. 
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The  largest  specimen,  consisting  of  a  net  emanating  from  three 
divisions,  occupied  a  semicircular  space  of  §  of  a  mm.  by  §  mm. 
Another  specimen  with  a  central  disk  J  mm.  by  ^  mm.  with 
its  net,  occupied  a  circular  space  §  mm.  in  diameter.  A  small 
cord-like  specimen  was  J  mm.  long  with  an  expanded  end  ^\  mm. 
wide ;  and  another  irregular  cord-like  specimen  was  f  of  a  mm. 
long  with  the  widest  portion  j\j  mm. 

Amoeba  porrecta,  of  Schultze,  from  the  Adriatic  Sea,  most  re- 
sembles the  creature  described.  While  it  is  nearly  related  with 
Gromia,  Lieberkuehnia,  Yampyrella,  Nuclearia,  etc.,  it  appears 
sufficiently  distinct  in  its  characters  to  represent  another  genus, 
and  with  the  species  may  be  appropriately  named  Biomyxa  va- 

QANS. 

On  Fsorosperms  in  a  Mallard  Duck, — Prof.  Leidy  remarked 
that  Dr.  Elliott  Coues  had  recently  submitted  to  his  examination 
some  portions  of  the  flesh  of  a  mallard  duck  preserved  in  glycerine. 
The  interstices  of  the  muscles  of  the  duck  were  stated,  in  the  letter 
which  accompanied  the  specimens,  to  be  everywhere  occupied  by 
abundance  of  parasites.  Specimens  of  these,  in  the  portions  of 
flesh  examined,  proved  to  be  oval  white  bodies  from  one  to  two 
lines  long,  and  about  one-third  of  a  line  thick.  Beneath  the  micro- 
scope they  were  found  to  contain  myriads  of  fusiform  corpuscles, 
resembling  minute  naviculae,  and  measuring  about  the  yj\j^th  of 
an  inch  in  length.  Similar  bodies  were  first  discovered  in  many 
fishes  by  the  late  Prof.  J.  Miiller,  and  described  by  him  as  para- 
sites under  the  name  of  Psorosperms.  They  have  been  repeatedly 
observed  since  by  Retzius,  Robin,  and  others,  in  the  muscles  and 
other  parts  of  fishes,  and  they  are  usually  regarded  as  vegetable 
parasites.  I  have  not  previously  heard  of  similar  organisms  hav- 
ing been  detected  in  birds.  Though  the  mallard  is  not  a  fish  eater, 
the  bird  may  have  become  infected  b}'  having  swallowed  an  in- 
fected fish. 

On  a  Mouthless  Fish, — Dr.  George  W.  Lawrence,  of  Hot 
Springs,  Arkansas,  in  the  course  of  correspondence,  had  mentioned 
to  Prof.  Leidy  the  occurrence  of  a  mouthless  fish  in  the  Ouachita 
River.  At  his  request  Dr.  Lawrence  had  sent  him  a  specimen, 
which  he  now  exhibited  to  the  members.  The  fish  is  the  Buffalo 
sucker,  Catastomus  bubalus^  Kirtland,  living  in  the  Mississippi 
and  its  tributaries.  The  specimen  is  fifteen  inches  long,  and  ap- 
pears to  be  in  good  condition.  The  maxillaries,  premaxillaries, 
and  the  mandible  are  absent,  and  the  integument  is  tightly  ex- 
tended between  the  end  of  the  snout,  the  suborbitals,  and  the 
articular  ends  of  the  quadrates.  In  the  centre  of  this  expansion 
of  the  skin  there  is  a  small  oval  aperture  one-fourth  of  an  inch 
fore  and  aft,  and  one-eighth  of  an  inch  in  transverse  diameter. 
The  hole  is  suflftcient  to  admit  a  current  of  water  for  the  purposes 


126  PROCEEDINGS  OF  THE  ACADEMY  OF 

of  respiration;  but  it  is  difficult  to  understand  how  the  fish  had 
procured  its  food.  The  cyprinoids,  generally,  are  remarkable  for 
their  smnll  toothless  mouth,  but  it  is,  nevertheless,  important  in 
its  prehensile  capacity.  The  condition  of  the  s|>ecimen  is,  of 
course,  a  deformit}',  but  ap|)ear8  to  be  the  result  of  a  want  of 
development  of  the  jaws,  and  not  of  accidental  violence.  Dr. 
Lawrence  observes  that  a  few  of  such  fishes  are  caught  every 
year  in  the  Ouachita,  sometimes  with  the  oral  orifice  so  small  as 
barely  to  admit  a  crow-quill,  and  occasionally'  without  even  the 
vestige  of  an  orifice.  If  the  last  condition  really  occurs,  the  fish 
can  only  supply  itself  with  food  and  with  water  for  respiration 
through  the  branchial  fissures,  by  the  alternating  outward  and 
inward  movements  of  the  opercula. 

On  Ouramceba. — Prof.  Leidy  remarked  that  his  description  of 
the  curious  rhizopod,  he  had  named  Ouramoeba,  in  the  Pn>ceed- 
ings  of  May  12, 1874,  having  been  noticed  by  Mr.  Archer,  of  Dub- 
lin, this  gentleman  had  directed  his  attention  to  notices  of  the  same 
animal  described  in  the  Proceedings  of  the  Dublin  Microscopical 
Club  for  Feb.  1806  and  Oct.  1873.  In  these  notices  Mr.  Archer 
regards  the  animal  only  as  an  Amceba  villosa  in  another  condition 
from  that  ordinarily  observed.  Mr.  Archer^s  description  clearly 
refers  to  the  same  animal  as  that  named  Ou^mosba,  in  which  he 
aptly  compares  the  bnmh  of  tail-like  appendages  to  ^*a  bundle  of 
dipi'Candlett^^^  and  it  is  of  some  interest  to  know  that  the  singular 
creature,  like  so  many  other  rhizopods,  is  common  to  Europe  and 
America. 

While  Mr.  Archer  reganls  the  "Amoeba  with  remarkable  poste- 
rior linear  processes"  (Proc.  Dublin  Micr.  Club,  Oct.  1873,314)  as 
exhibitiiii?  an(»thcr  condition  of  existence  of  an  Aina'ba  from  the 
one  usually  observed  in  tho  genus,  he  gives  no  evidence  that  such  is 
the  fact.  Until  this  is  j)r()ved  to  be  the  case  the  peculiar  charac- 
ter of  the  animal  justifies  its  si*paration  as  representing  a  distinct 
genus  with  the  name  of  ()urania'l»a. 

Since  the  latter  was  first  noticed,  man}'  additional  spo<?imens 
have  lR»cn  observed,  and  ihougli,  as  in  the  case  of  rhizopods  gene- 
rally, they  exhibit  considerable  variation,  it  apjHjars  that  several 
species  may  l>e  distinguished. 

Tlio  genus  may  be  thus  characterized:— 

OiRAMtEHA. — Bo<ly,  as  in  Amieba,  consisting  of  an  everchang- 
ing  finciuating  mass  of  jelly,  composed  of  a  granular  entosarc, 
including  a  conlracliie  vesicle  and  a  discoid  nucleus,  and  defined 
by  a  clearer  eclosnrc.  Pseudopnds  usually  <liiiiliform,  pn»jecting 
anvwhere  but  usuallv  in  a  direction  ditrerentiated  as  forwanl,  and 
coui|Hmed  of  extensions  of  the  eetosarc  closely  accompanied  by 
inehided  extensions  of  the  entosure.  Posterior  part  of  the  IkxIv 
furnished  with  one  or  more  tufis  of  non-retractile,  rigid,  linear 
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appendages,  branching  radically  from  common  points  in  the  vici- 
nity of  the  contractile  vesicle. 

OuKAMCGBA  voRAX. — Fig.  A.  Body  active,  usually  ramifying 
forward  from  a  meilian  stock  extending  from  the  posterior  blunt 
extremity.  Posterior  appendages  numerous,  ori- 
ginating in  aeveral  tults  up  to  five  or  six,  from 
one-third  to  nearly  the  length  of  the  body,  linear, 
straight  or  curved,  uniformly  cylindrical,  or  here 
and  there  contracted,  commencing  in  a  pointed 
manner  from  a  common  root,  and  terminating 
oblnsely.  Length  of  body,  from  J  to  J  of  a  mm. ; 
length  of  appendages  from  one-thiid  to  nearly 
that  of  the  body. 

The  creature  consumes  multitudea  of  diatomee, 
desroids,  ami  tllanienlnus  nlgte.  Found  in  springs 
and  ponds,  near  Darby  Creek,  Delaware  County, 
Pennsylvania. 

Further  observations  have  induced  me  to  be- 
lieve that  the  aiiimtil  named  0.  lapua  is  tlic  same 
as  the  preceding.  A  variety  has  been  observed 
in  several  instances  in  which  the  animal  had  a 
single  pair  of  appendages  springing  from  a  com- 
mon root. 

OuRAMCEBA  BOTULiCAiiDA. — Fig.  B.  This  species 
is  predicated  on  the  form  alluded  to  in  my  pre- 
vious communication  nji  having  a  single  tuft  of 
three  monitilorm  rays,  I  have  seen  it  a  Dumber 
of  times  since,  and  its  characters  appear  to  be 
eulficiently  constant  to  recognize  it  as  a  distinct 
species.  It  is  much  smaller  than  the  preceding. 
The  body  measures  about  the  -f\  of  a  millimetre. 
The  appendages  are  usually  in  a  tuft  of  three; 
each  appendage  consisting  of  from  one  to  three  sausage-like  joints. 
Found  with  the  preceding. 

The  Occurrence  of  Celenlinein  Blair  County,  Pennsylvania. — 
Mr.  CuAS.  A,  YotNO  stated  that  Dana  gives,  as  the  original  local- 
ity of  celestine,  Frankstown,  Huntington  Co.,  Pa.  The  locality 
is  at  Bells'  Mills,  Blair  County.  The  mineral  is  found  at  the  foot 
of  the  western  slope  of  Brush  Mountain,  on  the  west  branch  of 
the  Little  Juniata,  one  mile  south  of  railroad  station. 

The  celestine  occurs  in  beds  of  irregular  thickness,  in  a  hard 
^ray  limestone  slate.  The  beds  of  the  mineral  are  sometimes 
dlmost  an  inch  in  thickness,  tliinning  out  in  the  space  of  a  few 
Ceet  to  a  thickness  scarcely  more  than  that  of  a  piece  of  pnper. 

The  1>eds  of  the  mineral  sometimes  split,  having  for  a  parting 
^h.  soft  brown  shale,  which  material  also  directly  underlies  and 
<:AverliBs  the  mineral  to  a  depth  of  somewhat  less  than  an  inch. 
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The  cclestine  is  of  the  fibrous  variety,  the  fibres  l>eing  perpen- 
dicular to  planes  of  l>e(l<liiig.  It  is  rather  pale,  the  greater  part 
of  it  haviug  a  very  faiut  blue  tint. 


April  27. 

The  President,  Dr.  Ruschenbebger,  in  the  chair. 

Twenty-four  members  present. 

The  By-Laws  of  the  Academy  were  amended,  as  follows: — 
Art.  2,  Chap.  2,  in  place  of  ^^  Minors  shall  not  be  eligible  as  mem- 
bers or  correspondents,^*  the  following  words  are  substituted  : — 
^^  Persons  not  under  sixteen  years  of  age  may  be  elected  members, 
provided  their  nominations  be  first  approved  by  the  Council. 
Meml>ers  under  the  legal  age  of  twenty-one  arc  not  entitled  to 
vote  at  any  meeting  of  the  Academy,  nor  to  serve  on  committees.^ 

On  the  Structure  of  the  York  County  Valley  LimeMone ^  and  on 
3ficro'photography  of  Minerals. — Prof.  Frazeb  asked  the  per- 
mission of  the  Academy  to  put  on  record  two  observations  made 
since  the  last  meeting.  The  first  concerned  the  structure  of  the 
York  County  limestone  valley.  11.  I).  Rogers  (whose  work  was 
so  accurate  and  full  of  thought  that  corrections  can  only  be 
hazarded  afler  careful  consideration),  in  his  report  of  a  section 
down  the  Susquehanna  from  Wrightsville  to  llavre  de  Grace, 
s|)enks  of  two  folded  anticlinals  which  separate  the  main  s\'nclinml 
ba^»in  of  amoral  limestone  from  the  smaller  one,  which  crosses  the 
river  from  Lancaster  County  near  Cabin  liranch  Run. 

Tlie  dips  as  observe<l  and  recordtMl  by  my  party  last  season 
fully  justify  tiiis  interpretation,  and  were  it  not  for  other  facts 
not  known  at  tiie  time  the  above  section  was  made,  no  one  could 
hcHJlate  to  acce|)t  this  explanation. 

JJiil  on  comparing  seven  sections  made  across  the  lower  silurian 
measures  tVom  Ijittlestown  to  Wrightsville,  it  was  found  that  in 
every  case  but  the  latter,  there  seenuMl  to  Ik;  abundant  evidence  of  a 
vault  along  which  the  southeastern  half  of  the  valley  had  bt»en  torn 
away  by  an  u|)tlirow,  and  the  remaining  limestone  abutted  on  the 
lowrr  side  of  the  ohler  slates,  it  was  found  that  the  sup{M>seil 
double  anticlinal  wave  structure  de|)endt^l  on  a  single  dip,  which 
It  only  needs  to  suppose  were  local  in  character  to  bring  this  sec- 
tion into  conformity  with  the  ix»st.  The  symmetrical  character 
of  the  valh*y  also  was  base»l  upon  a  single  dip  in  this  latter  case, 
not  at  all  inconsiHtent  with  a  view  which  would  harmonize  all  the 
sections. 

The  other  point  which   Prof  Frazer  desired  to  record  was  in 
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connection  with  the  reproduction  of  the  structure  of  the  trap 
rocks  as  exhibited  in  thin  slices.  Among  the  causes  wliich  had 
hindered  the  application  of  micro-photographj  to  this  purpose  was 
the  fact  that  the  constituent  minerals  which  were  colored  vellow 
or  red  became  black  in  the  photograpli.  The  experiment  of  piio- 
tographing  the  slides  in  polarized  light  and  in  different  positions 
of  the  analyzer  has  met  with  very  fair  success. 

The  photographs  of  the  enlargements  of  34  and  136  diameters, 
respectively,  had  been  exhibited  in  connection  with  a  paper 
read  before  the  last  meeting  of  tlie  American  Philosophical 
Society,  but  at  that  time  the  expedient  of  overcoming  tlie  anacti- 
nism  of  parts  of  the  image  was  merely  suggested.  Since  then 
six  photographs  of  the  same  part  of  the  same  tliin  section  of  tlie 
dolerite,  best  known,  have  been  made.  In  five  of  these  photographs 
all  the  conditions  remained  the  same  except  the  position  of  the 
analyzer,  which  was  rotated  to  five  points  corresponding  to  max- 
ima and  minima  of  some  of  the  more  prominent  oljects  in  the 
field.  A  particular  crystal  of  pyroxene  being  selected,  it  was 
pointed  out  that  in  three  of  the  photographs  this  was  light  colored 
with  a  dark  axis,  and  in  two  dark  with  a  light  axis.  Thus  in  a 
series  of  photographic  prints  made  in  this  way  the  minerals  which 
were  dark  from  the  anactinism  of  their  transmitted  liijht  were 
easih*  distinguished  from  those  that  were  dark  from  opacity,  as 
for  example  magnetite. 

As  a  means  of  still  further  modifjung  the  conditions,  No.  6  was 
photographed  just  like  No.  4,  except  that  a  selenite  plate  was  in- 
troduced over  the  slide  and  between  the  prisms.  Prof.  Frazer 
concluded  hy  remarking  that  he  had  delayed  returning  the  thin 
slides  of  Connecticut  traps  prepared  and  kindly  loaned  to  him  by 
Mr.  E.  S.  Dana,  of  New  Haven,  for  exhibition  before  the  Philo- 
sophical Society,  until  he  had  repeated  the  experiments  before  the 
Academy.  He  informally  invited  those  memi»ers  to  rcmnin  after 
the  present  meeting  who  desired  to  see  the  slides  in  polarized 
light.  The  Connecticut  and  Pennsylvania  traps  were  then  pro- 
jected on  the  screen  and  their  effect  on  polarized  light  illustrated. 

Ellicott  Fisher  and  J.  S.  Alexander  were  elected  mfml)er8,  an<l 
Col.  T.  M.  Bryan,  of  Vincenttovvn,  N.  J.,  was  elected  a  correspon<l- 
ent. 

The  committees  to  which  they  had  been  rererrcd  recommended 
tlie  following  papers  to  be  published  : — 
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BTKOF8I8  OF  THE  OEOKTIBJB/ 
BY  DR.  ELLIOTT  C0UE8,  U.  8.  A. 

FAMILY  GEOMYID^. 

The  presence  of  enormous  external  cheek-pouches,  unconnectod 
with  the  inoutli,  distinguishes  this  family  of  rodents  from  others 
excepting  its  nearest  allies,  Saccomyidee;  which  latter,  sharing 
the  pouclies,  differ  in  the  comparative  length  of  the  fore  and  hind 
limbs,  the  great  length  of  tlie  tail,  size  of  the  eyes  and  ears,  mud 
non-fossorial  character  of  the  fore  feet.  There  are  numerous  and 
more  important  anatomical  characters,  esi)ecially  in  the  skulls. 
The  family  Qeomyidse^  equivalent  to  the  Sciuro-HpalaeoideM  of 
Brandt,  and  to  the  subfamily  Oeomyinee  of  Baini,  consists  of  two 
genera,  Oeomyn  and  Thomomys^  readily  distinguisheil  as  follows: 

Oeoinys,  Superior  incisors  with  a  deep  groove  near  the  middle, 
with  or  without  a  second  fine  groove  along  the  inner  margin* 
Claws  of  fore  feet  enormously  develope<l.     External  ears  obsolete. 

TJwmomya.  Superior  incisors  without  a  central  groove,  but  with 
a  fine  groove  along  the  inner  margin.  Fore  claws  weaker.  Ex- 
ternal ears  distinct. 

OeomyH  has  become  fairly  differentiated  into  a  considerable 
numlH»r  of  species,  while  of  Thomomys  all  the  species  hitherto 
described  may  hv  reduced  to  one,  with  three  marke»l  ^geographical 
races,  llie  iiit*'rjj:radation  between  which  is  still  complete.  All  the 
deseril>ed  species  of  both  genera  are  accounted  for  in  the  following 
pa<re**,  exceptinjx  one,  recently  publishe<l  by  Peters  { Monaigb, 
Acad.  Wtfiuru,  Berlin,  1804,  p.  177),  which  I  have  init  f>een. 

I.  Genuff  OEOMTS  (ex  lUf). 

}fun,  Rp.,  Shaw  ot  al.,  1.  c.  infra. 

('n'rftut,  Hp.,  De^m.  et  al.,  1.  c.  infra. 

^%/>//.v*.  Haf.,  Am.  Month.  Ma^.  ii.  H17,  45. 

/>/y».^/;«^>//i//,  U.'if.,  op.  loc.  cit.  ;  rharacl.  pUTumq.  inept.     Xoc  Hich. 

Sar.'.>i,h.,r>it,  Kuhl,  Hrit.  1H*20,  05. 

I\.»,i.ntniu'i.  Say,  Long's  Exp.  U.  Mts.  182:^  4(m. 

.4«r"//,//*,  I.irht.  Al»h.  Acaii.  H.-rl.  fiir  18-22-':J,  \^i\  30. 

'  Tlii-^  i»:ip<T  is  f\n  ahstract  of  resiilts  reachcii  in  a  protract«'«l  stmly  of  the 
fnnnly.  IcimiI  n)>nii  the  niiiterial  in  the  National  Museum,  Sniitlisonian 
liisfiiinioii,  ^Va^•hinl:t<m,  D.  C.  The  extended  memuir  will  be  published 
eUewlure. 
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Analysis  of  Species. 

L  Superior  incisors  bisiilcate  ;  fore  claws  enormous ;  pouches  very  large. 

a.  Upper  incisors  almost  exactly  bisected  by  the  large  groove,  with  the 
fine  marginal  groove  distinct ;  tail  and  feet  hairy.  .         .     bursarius, 

b.  Upper  incisors  divided  by  the  main  groove  into  two  unequal  portions* 
of  which  the  inner  is  the  larger,  and  the  fine  groove  faint  or  obsolete  ; 
tail  and  feet  nearly  naked tuza. 

J.  Superior  incisors  unisulcate  ;  fore  claws  and  pouches  smaller. 
e.  Superior  incisors  exactly  bisected  ;  fur  soft ;  tail  and  feet  hairy. 

e.  Smaller ;  yellowish-brown  ;  below  whitish.     .        .    castanops, 

f.  Larger ;  dark  reddish-brown  ;  below  plumbeous.  .     mexicanus, 

d.  Superior  incisors  unequally  divided  by  the  groove  into  a  smaller 
inner,  and  larger  outer  moiety  ;  pelage  hirsute  ;  tail  and  feet  nearly 
naked hirmtus, 

^360myi  bursarius  (Shaw),  Ri^ih. 

Mus bursarius,*  Shaw,  Linn.  Tr.  v.  1800,  227,  f.  8 ;  G.  Z.  ii.  1801,  100, 

pi.  138. 
Cricetus  bursareus,  Desm.,  Mamm.  ii.  1822,  312. 
Saecophorus  bursarius,  Euhl,  Beit.  1820,  65. 
Pseudostoma  bursaria.  Say,  Long's  Exp.  R.  Mts.  i.  1823,  406. — Aud. 

and  Bach.,  Q.  N.  A.  i.  1849,  332,  pi.  44. 
Qeomysf  bursarius,  Rich.,  F.  B.  A.  i.  1829,  203. 
Aseomys  bursarius,  Eyd.  and  Gerv.,  Voy.  Favorite,  v.  1839,  23. 
Oeomys  {Saecophorus)  bursarius,  Gieb.,  Saug.  1855,  529. 
Qeomys  bursarius,  Bd.,  M.  N.  A.  1857,  872,  pi.  22,  fig.  1  a-h,  pi.  50,  fig. 

2  a-g,  and  of  most  late  writers. — Leidy,  these  Proceedings,  1867,  97 

(Loess  of  Missouri). 
f  Mus  ludovicianus,  Ord.,  Guthrie's  Geog.  2d  Am.  ed.  ii.  1815,  292. 
t  JJiplostoina  fusca,  Raf ,  Am.  Month.  Mag.  ii.  1817,  44. 
t Diplostoma  alba,  Raf,  1.  c. 
Saecophorus?  albus,  Fisch.,  Syn.  1827,  805. 
.'  Oeomys  cinereus,  Raf,  op.  cit.  45. 
Mus  sa^catus,  Mitch.,  N.  Y.  Med.  Repos.  xxi.  1821,  249. 
Aseomys  canadensis,  Licht.,  Abh.  Acad.  Wiss.  Berl.  1823,  13,  fig. 
Oeomys  canadensis,  Le  C,  these  Proceedings,  1852,  158. 
.'  Oeomys  drummondii.  Rich.,  Rep.  Brit.  Assoc,  for  1836,  v.  1837,  157 

(sp.  indet.  dentibus  prim,  bisulcatls). 
f  Aseomys  drummondii,  Wagn.  Suppl.  Schreber. 
Oeomys  oregonensis,  Le  C,  op.  cit.  160  (assigned  locality  erroneous). 
Oeomys  breviceps,  Baird,  these  Proceedings,  1855,  334  ;  M.  N.  A.  1857, 

378,  pi.  52,  fig.  2  a-g. 


Only  the  original  references,  with  a  few  of  the  principal  additional  ones, 
^?en  here  ;  the  complete  bibliography  will  appear  elsewhere. 
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CaihuJa  Jiat,  Sliaw,  1.  c. — Canada  Pourhed  Rat,  Rich.,  1.  c. — Ham- 
$ter  du  Canada,  Dosm.  1.  c. — Canadian  llaniMter,  Griffith,  A.  K.  T, 
1S27,  2:jri.  -  PitendoHtome  a  houru.  Less.,  Man.  1827,  2.>9.—I>i>(a«toflW 
hrun^  D.  blanehe,  Desm.,  LiC'Ss.,  11.  cc. — (ioffer^  Ta$ehsnmau$,  Schini, 
Syn.  ii.  1845,  1«2.  Qaujfrt,  Frenrh  Canadian  (whence  Germaa 
**  Goffer"  and  Engiish  '^Gox^hei'").  — Pouched  Rat,  Sand  Rai,  Q^ 
pher,  Porket  Gopher ,  Salamander,  American  Vulgo, 

Diafj,^  Superior  incisors  bisulcate,  with  a  fine  8harp  groore 
along  the  inner  margin,  and  another  much  larger  bisecting  the 
remaining  plane  surface.  Cheek  pouches  ample,  extending  to  the 
shoulders  ;  hands  (including  claws)  longer  than  the  feet ;  tail  and 
feet  hairy  ;  pelage  soft,  sleek,  mole-like.  Color  dull  reddish-browD, 
beneath  muddy  or  hoary  gra}',  the  basal  portion  of  the  fur  every- 
where plumbeous  ;  feet  and  tail  for  the  most  part  white  or  color- 
less. Varies  to  a  uniform  plumbago  color.  Average  dimensiont, 
adult  7-8  inches  ;  tail  2-3  inches ;  fore  foot,  with  longest  claw, 
al)out  1.50;  hind  do,  1.25;  longest  fore  claw  about  0.75. 

JIdh,  Valley  of  the  Mississippi,  in  a  broad  sense,  and  some* 
what  beyond  to  the  northward.     "  Canada.''    *' Oregon."(???) 

2.  Oeomys  tuia  (Ord),  Cones. 

IIani9t4!r  of  Georgia,  Mitch.,  N.  Y.  Med.  Ropes,  v.  1802,89  ;  Bewick*i 

Quad.  Ist  Am.  ed.  1804,  525. 
}fun  ttiza,*  Ortl,  Outhrie'd  Geog.,  2d  Am.  ed.  ii.  1815,  292. 
Oeomyt  pinetin,  Haf.,  Am.  Month.  Mag.  ii.  1817,  45  (Georgia). — Baird, 

M.  N.  A.  is.-i7,  3H0,  pi.  22,  flg.  3a-e. 
Sdrrnphoru!*?  pintti^  Fisch.,  Syn.   1820,  305. 
Ge^nni/M  itimti,  LeC,  these  Proceedingn,  l>4."i2,  159. 
P»fud'ni(om,i  flftriihiitit,  Aud.  &  Bach.,  Q.  N.  A.  iii.  1858,  242.  pi.  150, 

fi^'.  1. 
Gtomyn  den  pinn,  Desm.,  Mamni.  ii.  1822.  314. 
Southern  Pnucfted  Rut,  Gopher,  Salamander,  Vul^. 

Dintj.  Superior  incisors  with  a  main  groove  dividing  the  tooth 
into  two  uiKMjual  portions,  tiie  outer  obviously  the  smaller;  the 
inner  larger  moiety  marked  by  a  fine  marginal  groove,  faint, 
obKonre,  ami  |)erhnpH  sometimes  obsolete.  Tail  and  hind  feet  in 
a<lnlt  life  naked  or  nearly  so.     Otherwise  like  G»  bursariutf. 

Ilnh.     (leorj^ia,  Florida,  and  Alabama. 

'  I)«!:»il«'d  »lrs(  ri|»tions,  discussions,  and  synonymy,  and  all  ijrnerml 
inattrr-.  are  <!i  iVrriM!. 

'  N.  H. — ()nl"f»  }fnM  tuza,  1.  c.,  <iuoted  with  a  query  hy  Baird.  iinques- 
tioiiiililN  tM'lon^h  to  this  s|M-eies,  l>ein^  based  solely  on  Mitcheirs  **  llamstrr 
«>r  iteor^ia;'*  and  antedates  Hafinesque^s  name. 
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.  Oeomyi  oaitanopi  (Baird),  LeC. 

Piteudostoma castanops,  Bd.,  Stansbury's  Rep.  Q.  S.  L.  1852,  313. — Aud. 

&  Bach.,  Q.  N.  A.  iii.  1854,  304. 
Oeomyi  eastanops,  Bd.,  these  Proceedings,  1852,  163  ;  Baird,  M.  N.  A. 

1857,  381  ;  P.  R.  R.  Rep.  x.  1859,  Gunnison  &  BeckwitU's  Route, 

mammals,  8,  pi.  10,  f.  2. 
Oeomyi  clarkii^  Baird,  these  Proceedings,  1865,  '^1^2  ;  M.  N.  A.  1857, 

383,  pi.  50,  figs.  a-g. 
Chestnut-faced  and  Pecos  Gopher^  Baird,  11.  cc. 

Diag,  Superior  incisors  with  a  single  median  groove  exactly 
bisecting  the  face  of  the  tootli.  Forefeet  shorter  or  not  longer 
than  the  hinder.  Color  pale  yellowish-brown  above,  inclining 
more  or  less  to  dull  chestnut  anteriorly,  whitish  below;  size  of 
G.  bursarius^  or  rather  less.     Fur  soft,  as  usual  in  the  genus. 

ffab.    Texas  and  New  Mexico. 

4.  Geomyi  mezioanas  (Lioht.),  LeC. 

Ascomys  mexicanus^  Licht.,  Abh.  Acad.  Wiss.  Berl.  1827,  113. 

Saceopharus  mexicanuSy  Fisch.,  Syn.  1829,  305. 

Oeomys  mexicanuSj  Le  C,  these  Proceedings,  1852, 160. — Baird,  M.  N. 

A.  1857,  387. 
Pseudostoma  {Oeomys)  mexicana^  Aud.  &  Bach.,  Q.  N.  A.  ili.  1854,  309. 
Oeomys  {Saccophorus)  mexicanus,  Gieb.,  Saug.  1855,  529. 
f  Tucan  of  Hernandez. — Tut^a  or  Tuza^  Mexican. 

Diag.  Superior  incisors  bisected  by  a  single  median  groove  (as 

in  caatanops^  which   is  very  different  in  color).     Coloration  and 

general  appearance  of  G.  bursarius  (which  has  bisulcate  incisors). 

Fur  soft  and  sleek  (as  in  other  species  of  the  genus  excepting  G. 

hispidus).      Averaging   much  larger  than  either  of  the   United 

States  species  (about  equalling  G.  hispidus)^  with  proportionally 

smaller  pouches   and  hands,  and  weaker  claws.     Tail  and  feet 

hairy  (as  is  usual  in  the  genus,  not  as  in  G.tuza  or  (7.  hispidus), 

Hab.  Mexico.     (Limits  of  its  distribution  not  known.) 

5.  Geomyi  hiipidui,  L«  C. 

Oeomys  hispidus,  Le  C,  these  Proceedings,  1852, 158. — Baird,  M.  N.  A. 

1857,  386,  pi.  22,  f.  4  a-d. 
Pseudostoma  (^Oeomys)  hispidus,  Aud.  &  Bach.,  Q.  N.  A.  iii.  1854, 

306. 
Saccoplwrus  quaehil,^  Gray,  P.  Z.  S.  xi.  1843,  79  (Coban,  Centr.  Am.  ; 

descr.  nulla.). — Gerr.,  Cat.  Bones  Br.  Mus.  1862,  223. 

'    I    do  not  find  that  this  species,  named  in  1843,  was  ever  described. 
[>esiring  to  find  out  what  it  was,  I  wrote  to  Mr.  R.  B.  Sharpe  of  the  British 
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Diag.  Superior  incisors  with  a  single  strong  deep  groove  Ijing 
wholly  in  the  inneY  half  of  the  tooth.  Tail  and  hind  feet  naked 
or  nearly  so.  Forefeet,  including  claws,  decidedly  shorter  than 
the  hind  feet.  Pouches  moderate,  reaching  scarcely  or  not  beyond 
the  head.  Pelage  peculiarly  stiff,  harsh,  coarse  and  nearlj'  lustre- 
less. Color  uniform  dull  chocolate-brown,  merely  paler  below. 
Of  largest  size;  upward  of  a  foot  long;  tail  only  about  3  inches; 
sole  of  hind  foot  1.0)6. 

Uab,     Parts  of  Mexico,  and  Central  America. 

II.  Qenas  THOMOIITB,  Maxim. 

Oryr.tomyi^  pt.,  Eyd.  and  Gerv.,  ^lag.  Zool.  vi.  1836,  23. 
Thomomyn,  Maxim.,  N.  Act.  Ac.  C.  L.  xix.  1889,  383. 

In  addition  to  the  foregoing,  all  the  synonyms  of  Qeomys  (g.  v.) 
have  been  applied  to  species  of  this  genus. 

It  is  impossihle  to  diagnosticate  more  than  two  species  of  this 
genus.  The  expressions  used,  therefore,  to  distinguish  the  three 
intergrading  geographical  races  of  T,  talpoides^  in  the  following 
analysis,  must  l)e  understood  to  indicate  only  the  normal  average 
of  the  three  forms,  perfectly  intermediate  examples  of  each  of 
which  are  found. 

Analysis  of  Species. 

A.  Large  ;  adults  at  least  six  inches  long,  usually  more.  Hind  foot 
an  inch  or  more  long.  Tail  at  least  one-third  as  long  as  head  and 
bmly.  AlK)vr  brown,  reddish,  etc,  ;  l>elow  gray,  brown,  rt'ddish, 
etc.  (not  while).     Kars  set  in  a  blackish  area.  1.  TALroiDE«». 

</'.  Six  or  <*i;:hl  inches  long.  Fore  claws  highly  developtnl  (0.45- 
O.M)  loni!)  causing  the  hand  to  abonl  equal  the  foot  in  length. 
Color  oi  liic  house  rat,  with  white  tail  and  feet;  usiiallv  white 
about   the  mouth.     Northern  Interior.  tt.  taljtoidet. 

h'.  Seven  to  nine  inches  long  ;  fore  claws  less  developed,  usually 
iindtT  0."»o,  leaving  the  hand  shorter  than  the  f«>ot ;  nnldish- 
brown,  the  belly  muddy  brownish  ;  tail  and  feet  usually  not 
entirely  white;  mouth-parts  dark,  contrasting  with  the  white 
of  the  |><»uilies.     Pacific  coast,  U.S.  b.bulbivorus, 

r'.  AveniL'in,'  smaller;  usually  six  to  seven  inches  long.  Fore 
cIhwh  jibo'it  (K40  long,  leaving  the  hand  decidedly  shorter  than 

Mus4Mim.  who,  Willi  bis  u>iial  courtesy,  examined  Gray's  type  forme,  and 
fcnind  it  tn  :u'r<  e  ixn  ijy  with  tlie  tliagnosis.  I  sent  him  of  (t.  fu'tpitlui.  In 
thi^  ideniiiir.iti(»ij  jj.  is  supported  by  Mr.  Gerrard,  who  examined  the  origi- 
nal !)|H>cim«'n  with  him. 
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the  foot.  Rich  fulvous,  or  even  fawn-color,  similar  below  but 
paler,  variously  obscured  on  the  back  with  dusky  ;  tail  and  feet 
usually  dark  ;  face  and  mouth-parts  sooty-blackish,  strongly  con- 
trasting with  white  pouch  lining.  Southern  Interior  and  lower 
California.  c.  umhrinus, 

B.  Small ;  decidedly  less  than  six  inches  long.  Hind  foot  less  than 
an  inch,  fore  foot  still  less.  Tail  scarcely  one-fourth  as  long  as  head 
and  bod}'.  Above,  pale  yellowish-gray,  with  a  shade  of  light 
brown ;  below,  entirely  white  ;  feet  and  tail  white.  Ears  minute, 
not  set  in  a  blackish  area ;  end  of  snout  blackish.  Bridger^s  Pass, 
R.  Mts.  2.  CLusius,  n.  8. 

.  Thomomyi  talpoides  (Kioh.),  Baird. 

Cricetus  talpoides^^  Rich.,  Zool.  Joum.  iii.  App.  1828,  518. 

Geomys  talpoides.  Rich.,  F.  B.  A.  i.  1829,  204. 

Saccophorus   talpoides^    Fisch.,    Syn.   1829,    688    (marked     ''388''). 

(Compiled.) 
Ascotnys  talpoides,  Wagn.,  Suppl.  Schreb.  iii.  1843,  390.    (Compiled.) 
Pseudostoma  talpoides,  A.  and  B.,  Q.    N.   A.  iii.  1853,  43,    pi.  110. 

(Compiled.) 
Geomys  {Thomomys)  talpoides,  G\Qh.,  Saug.  1855,  530.     (Compiled.) 
Hwmomys  talpoides^  Baird,  M.  N.  A.  1857,  403.     (Compi  od.) 
Geomys  borealis,  *'  Rich.,''  Bach.,  Joum.  Phila.  Acad.  1839,  103. 
Ascomys  borealis,  Wagn.,  Suppl.  Schreb.  iii.  1843,  391.     (Compiled.) 
Saccophorus  borealis,  Gray,  List  Mamm.  Br.  Mus.  1843,   149.     (Mere 

mention.) 
Pseudostoma  borealis,  A.  and  B.,  Q.  N.  A.  iii.  1853,  198,  pi.  142. 
Thomomys  borealis,  Baird,  M.  N.  A.  1857,  396,  pi.  22,  figs.  2  a-e. 
Geo  my  a  townsendii,  Bach.,  Joum.  Phila.  Acad.  1839,  105. 
Ascomys  townsendii,  Wagn.,  Suppl.  Schreb.  iii.  1843,391.  (Compiled.) 
Thomomys  rufescens,  Maxim.,  N.  Act.  Ac.    C.  L.  xix.  1839,  383. — Bd. 

M.  N.  A.  1857,  397. 
Ascomys  rufescens,  Wagn.,  Suppl.  Schreb.  iii.  1843,  387.     (Compiled.) 
Geomys  rufescens,  Le  C,  these  Proceedings,  1852,  161. 
Geomys  (Thomomys)  rufescens,  Gieb.,  Saug.  1855,  530. 
Thomomys  ''fulvus,''  Merr.,  U.  S.   Geol.  Surv.  Terr,  for  1872,  1873, 

665,  lapsu. 
"  Geomys  um'sulcatus.  Gray,  Mus.  Brit." 

Char,  mediocr.  Coloration  almost  exactly'  like  that  of  the 
ouse  rat,  Mus  decumanus ;  sometimes  assuming  a  more  reddish 
hase,  occasionally  blackish-plumbeous ;  tail  and  feet  white,  and 

'  Although  tills  name  is  of  frequent  occurrence  in  the  books,  no  author 
as  hitherto  idf],tified  it ;  all  the  accounts  are  compiled.  The  only  advance 
pon  Richardson's  original  description  is  Audubon's  figure  of  the  type  spe- 
imen. 
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miirli  of  the  chin,  throat,  and  breast  also  white  in  irregalar  paiobes, 
where  the  fur  is  white  to  the  liase.  No  sooty  blackish  about  the 
mouth-parts;  no  obvious  distinction  in  color  between  the  |>oiich 
and  its  surroundings ;  no  strongly  pronounced  reddisb-brown  on 
the  under  parts.  General  tone  of  coloration  not  decide<lly  tawny. 
Ears  set  in  a  small  blackish  area.  Length  C-8  inches  ;  tail  3 
inches  or  less,  deci<leilly  less  than  half  the  length  of  the  liea<l  and 
bo<ly.  Fore  and  hind  feet,  claws  included,  approximately  equal 
to  each  other,  about  1.25;  longest  fore  claw  little  leas  thau  tbe 
leni^th  of  the  rest  of  the  hand,  about  0,50. 

(O/ix.  The  foregoing  are  the  average  subspecific  characters  of 
this  geographical  race  as  distiugui^^hed  from  the  next,  with  which 
it  intergrades.) 

Hah.  Sup|)oscd  to  occur  in  the  interior  of  North  America 
from  *'  Hudson's  Bay"  to  the  *'  Columbia  River,''  and  to  occupy 
al>oul  the  northern  half  of  the  United  States  west  of  the  Mis- 
sissippi, exclusive  of  the  Pacific  coast  region — being  replaced 
there  by  T.  fnilhivorus^  and  to  the  south  by  T.  umbrinutf.  (Speci- 
mens examined  from  the  Assiniboine  country;  from  Selkirk  Set- 
tlement; from  Minnesota  westward  along  the  parallel  of  49°  N. 
to  the  Rocky  Mountains;  and  from  Idaho,  Wyoming,  Utah,  and 
Nevada.) 

la.  Thomomys  talpoides  bnlblToms  (Rich),  Coaet. 

Ih'plo^fomn  r    hulhirorum.    Rich.,    F.    H.    A.    i.    1820.200,    pi.  18  B. 

( Ltttcnd  *'  dou^lnsii.*') 
Af^^mt/M  hulhiritrun,  Wftgn.,  Snppl.  Sclirrb.  ill.  \x\\\,  387.     -  Compiled.) 
(ftnmi/M  fnti'tiroruM^  L«T.,  thcK'  Procrcdin^rs,  IH.Vi.  102.      (Conipili**!.) 
l*Ht  tnlnHtonm  fmlhirortim,  A.  Si   H.,  Q.    N.    A.   iii.   1H54,  337.     (Com- 

pilrtl. ) 
fit'uitifn  {Tfu'iimmyn)  bulhiroru.",  (lich.,  Siinir.   l^V),  530.     (('ompilf^il.) 
Tfn,m"fni/M  hulhirnrun.  Biiinl,  M.   N.  A.  Ih:)7,  3Ht»,  pi.  50,  1".  W  a-ir,  pi. 

5'J,  f.  1  rt-i:. 
(i,.unyn  ,tnu;,'l.ini,\  Rich.,  F.  H.  A.  i.  1H29.  200,  pi.  \H  (\  f  1-0. 
A*r  'f/ti/M  (1oit;/hiMii\  Wajjn,.  Siippl.  Schrcb.  iii.   1K43,  392.    ((^ompiled.) 
r^,u^inMf..ma  iinuglann\  And.  A'  Hach.  Q.  N.  A.  iii.  1^53,  24,  pi.  105. 
(rftrriifM  {Tfininnn,y»)  liovijhini^  (licl).,  Siiii;^.  1S55.  531.     (('ompiled.) 
Tf'ffw'htij*  (inughmnii,  HjI.  M.  N.  a.  1H57,  394. 
()rij'ffuni/n  ( Sffrr„j,hortt»)  lottit,  Kyd.  A'  (mtv.,  Maj;.  Zool.  vi.  ls:J6,  23, 

pi.  21.  1*.  4. 
Tfn'twini/'t  f'otf.r,  Lov^.,  Nouv.  U.  An.  1^42,  110.     (CompiltHl.  > 
<if'Uty<fn'i-:iu>>!'iin,  Srhin/.  Syn.  ii.  1^45,  130.     (M<Te  clmn^«*(»f  name.) 
rhn,„..mn%  /w^VqM,  Hiiinl.  tins*'  Proc.  1H55.  335  ;  M.  N.  A.  1857.  3W. 
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Char,  mediocr.  Coloration  stronger  than  in  the  foregoing — 
general  cast  reddish-brown,  lined  with  dusky  on  the  back,  the 
head  usually  darker  than  the  rest  of  tlie  upper  parts ;  on  the  sides 
the  color  giving  way  to  a  clearer  tawny-brown,  which  also  occu- 
pies the  belly,  there  overlying  the  plumbeous  roots  of  the  hairs  as 
a  strong  wash.  Face  and  mouth  parts  dusky,  or  even  sooty, 
blackish,  contrasting  with  the  white  lining  of  the  cheek  pouches. 
No  pure  white  on  the  under  parts.  Tail  and  feet  usually  incom- 
pletely whitish,  or  quite  dusky.  If  anything,  averaging  rather 
larger  than  true  talpoides.  Hand  rather  shorter  than  the  foot, 
owing  to  less  development  of  the  claws,  the  longest  of  which  is 
only  about  0.40  long. 

Hab.  Pacific  slopes  and  coast  of  the  United  States  from  Washing- 
ton Territory  to  Southern  California.  In  the  north  shades  directly 
through  "  douglasiV^  into  typical  talpoidefi^  and  in  the  opposite 
direction  intergrades  completely  with  nmbrinus, 

\b,  Thoxnomys  talpoides  nmbrinns  (Kich.),  Coues. 

Oeomyn  umhrinus.  Rich.,  F.  B.  A.  i.  1829,  202.     C*  Louisiana.") 
A»comy8  umbrinus,  Wagn.,  Suppl.  Schreb.  iii.  1843,  389.   (Compiled.) 
Pseudostoma  umbrinus,  A.  &  B.,  Q.  N.  A.  iii.  1854,  307.     (Compiled.) 
Geotnys  (Thomomys)  umbrinus,  Gieb.,  Sang.,  1855,  530.     (Compiled.) 
ThomomyH  umbrinuSy  Bd.,  M.  N.  A.  1857,  399. 
Oeoinys  fulmi.9,  Woodh.,  these  Proceedings,  1852,  201. 
Paeudostoma  iGeomys)  fulvus,  A.  &B.,  Q.  N.  A.  iii.  1854,  300.     (Com- 
piled. ) 
Thomomys  fulvus,  Bd.,  M.  N.  A.  1855,  402. 

Char,  mediocr.  Averaging  decidedly  smaller  than  either  of  the 
^\)regoing.  Length  of  head  and  body  little  over  six  inches.  Fore- 
^^eet  averaging  decidedly  less  than  the  hind  feet ;  longest  claw 
^>ftener  under  than  over  0.40.  Color  varying  from  a  nearly  uni- 
'^^nn  rich  fulvous,  or  even  intense  reddish-chestnut,  to  various 
tawny-brown  shades,  with  or  without  a  blackish  dorsal  area. 
►elly  usually  merely  a  paler  shade  of  the  color  of  the  upper  parts, 
much  as  described  under  bulbivorus.  Occasionally  quite  gray, 
a  typical  talpoides,  (Varies  also  to  a  lustrous  coal-black  all 
Clever.)  Mouth  parts  and  often  whole  face  blackish,  except  some- 
times just  around  the  mouth,  sharply  contrasting  with  pure  white 
lining  of  the  pouches.     Tail  usually  not  white. 

Hab.  S.  Colorado,  S.  Utah,  S.  Nevada,  W.  Texas,  all  of  New 
Mexico,  Arizona,  and  Lower  California  to  Cape  St.  Lucas.  South- 
ward extension  into  Mexico  undetermined.     ^^  Louisiana.^' 

1  A 
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2.  Thomomys  olutiai,'  Coaei,  n.  s. 

Char,  Spec.  Smallest  known  species  of  the  genus  ;  length  of  an 
adult  9  about  5  inches.  Feet  remarkably  small ;  sole  0.75  ;  pmlm, 
including  longest  claw,  0.G5.  Fore-claws  small,  little  curved,  the 
longest  under  0.30.  Tail  extremely  short;  under  1.50  in  length 
from  the  true  base,  and  little  over  1.00  from  the  end  of  the  conical 
enlargement  at  base,  the  scant-haired  portion  being  thus  less  than 
one-fourth  of  the  total  length  of  head  and  body.  Ears  minute. 
Color  above  pale  3'ellowi8h-gray,  with  a  slight  brown  shade,  the 
fur  plumbeous  at  base  as  usual.  Below,  nearly  pure  white  to  the 
very  base  of  the  fur.  No  dark  auricular  area.  Feet  and  tail 
white.     Extremity  of  snout  blackish. 

Hah.  Type  No.  3051,  Mus.  Smiths.  Inst.,  Bridger's  Pass,  Rocky 
Mountains,  July  21,  1857,  Dr.  W.  A.  Hammond. 

1  Name  given  in  allusion  to  the  characteriBtio  habit  of  animals  of  thb 
family,  of  plugging  up  the  entrances  to  their  subterranean  tunnels. 
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DESCBIFTIOKS  OF  A  NEW  FOSSIL  SHELL  FEOM  PEBTT. 

BY  T.  A.  CONRAD. 

OSTREA,  Lin. 
0.  eallaoto,  PI.  22,  fig.  1. 

Suborbicular,  compressed,  profoundly  and  equally  plicated  on 
both  valves ;  folds  rounded,  wide,  elevated,  about  8  in  number  ; 
upper  valve  concave  on  the  umbo,  entire  towards  the  apex,  con- 
centric lines  thick  and  prominent. 

Locality, — "  This  shell  was  picked  up  at  the  confluence  of  tbe 
Pachitea  and  Pichis  rivers,  which  flow  through  the  Pampa  del 
Sacramento  in  Eastern  Peru."     Dr.  Gait. 

Having  seen  one  specimen  only,  it  may  be  found  to  vary  in  the 
number  of  ribs. 

Dr.  Gait  brought  this  fine  specimen  from  Peru  and  presented 
it  to  the  Academy  of  Natural  Sciences. 

It  probably  comes  from  the  Pebas  group. 

ACICULA  ?  Risso. 

L. PI.  22.  fig.  2. 


This  appears  to  be  a  young  shell  allied  to  the  Glandina  forms. 
^.s  there  is  one  specimen  only,  and  that  very  young,  I  am  unable 
o  state  whether  it  be  undescribed  or  not.  Prof.  Orton  found  it 
Lt  Till  a  Bella. 
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Oil  THE  JAW  AVD  LDTOUAL  MZHBBAVB  OF  VOBTH  AMXEICAV 

TERBX8TKIAL  PULMOVATA. 

BY  W.  O.  BINNEY. 

In  his  work  on  the  ^*  Terrestrial  Air-hreathing  Mollusks  of  the 
United  States/'  my  father  paid  great  attention  to  the  jaws  and 
lingual  membranes,  figuring  those  of  all  the  species  which  he  coald 
obtain.  In  continuing  my  father's  labors  on  the  same  subject,  I 
have  dcHcribed  and  flgure<l  those  of  many  other  species.  Thus,  id 
a  certain  sense,  it  may  >)e  said  that  a  great  deal  is  known  of  these 
organs  in  our  land  shells.  Unfortunately,  howcTcr,  these  figures 
and  descriptions  have  become  of  comparatively  little  value  now 
that  the  study  of  this  subject  has  assumed  such  importance.  They 
do  not  give  in  sufHcient  detail  the  character  of  the  individual  teeth, 
however  correct  an  idea  they  may  give  of  the  general  arrangement 
of  ttie  teeth  upon  the  membrane.  I  have,  therefore,  been  induced 
to  review  the  whole  subject,  and  present  it  in  a  manner  which  will 
l>e  of  value  as  throwing  light  upon  classification. 

The  following  pages  contain  the  result  of  my  re-examination  of 
the  lingual  menit)ranes  collected  by  me  during  the  last  thirty  years. 
I  regret  that  the  collection  is  not  more  i)erfect,  but  there  seems 
little  chance  of  my  making  it  more  so,  especially  as  to  the  rarer 
and  more  inaccessible  species.  I  have  decided,  therefore,  to  pub- 
lish at  this  time  what  material  1  have. 

Hefon*  (Munnu'iioing  my  description,  1  will  give  some  general 
remarks  on  the  organs  treated  c)f  in  my  paper,  and  on  their  value 
for  tlu'  purpose  of  classification,  and  on  the  bibliography  of  the 
subject. 

General  Remarks. 

As  many  of  my  readers  are  quite  unfamiliar  with  the  subject, 
es|H>(>ialiy  most  of  those  who  have  so  largely  contributed  specimeos 
for  examination,  1  will  descrilx'  in  detail  the  position  of  the  organs 
and  the  nietluxl  adopted  for  their  study. 

On  lioldin^r  up  against  the  light  an  individual  of  Helix  thyroide* 
in  oni*  h.ind,  and  offering  to  him  with  the  other  some  food  (a  piece 
of  carrot  is*  always  acceptable),  one  can  readily  sec  with  the  naked 
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eye  the  two  organs  here  treated  of.     Above  the  extenial  opening 
of  the  mouth,  through  the  transparent  tissue  of  the  head,  is  seen ' 
a  small,  arched,  reddish,  free  instrument,  which  appears  to  rise 
and  fall  as  if  used  in  cutting  off  morsels  of  food.     This  is  the  jaw. 

On  the  floor  of  the  mouth  is  the  lingual  membrane,  occupying 
about  the  position  of  the  human  tongue.  Its  color  is  too  nearly 
the  same  as  that  of  the  head  to  atford  any  strong  contrast,  but, 
with  close  attention,  it  will  be  detected  by  its  glistening  silvery 
appearance,  as  it  works  backward  and  forward. 

The  use  of  the  tongue  seems  to  be  to  rasp  the  food  and  also  to 
force  it  back  into  the  oesophagus. 

More  detailed  description,  fully  illustrated  by  figures,  of  the 
position  of  these  two  organs,  will  be  found  in  the  chapters  on 
Special  Anatomy  in  the  first  volume  of  the  "  Terrestrial  Air-breath- 
ing Mollusks  of  the  United  States.'' 

Method  of  Extraction. 

On  opening  the  head  of  Helix  thyroides  from  above,  one  readily 
notices  at  the  extreme  anterior  part,  close  against  the  outer  integu- 
ment, a  prominent  oval  body.  This  is  called  the  buccal  mass.  It 
is  easily  cut  away  from  the  animal,  and  will  be  found  to  contain 
both  jaw  and  lingual  membrane.  They  can  be  removed  by  fine 
scissors  or  knives  from  the  buccal  mass  in  the  larger  species,  but 
in  the  smaller  species,  the  method  usually  employed  is  putting 
the  whole  buccal  mass  in  a  watch  crystal  full  of  a  strong  solution 
of  caustic  potash.  Allowing  it  to  remain  for  several  hours,  the 
potash  will  destroy  all  of  the  buccal  mass,  and  leave  the  jaw  and 
lingual  membrane  perfectly  clean  and  ready  for  examination. 
They  remain  attached,  if  the  solution  is  not  too  strong,  showing 
a  connection  between  the  two.  They  must  first  be  well  rinsed  in 
clean  water,  in  another  watch  crystal,  before  examination.  Another 
more  expeditious  process  is  to  place  the  whole  buccal  mass  in  a 
test-tube,  with  the  solution  of  potash,  and  boil  it  for  a  few  seconds 
over  a  spirit  lamp.  Pouring  the  contents  of  the  test-tube  into  a 
watch  crystal,  the  lingual  membrane  attached  to  the  jaw  will  be 
readily  seen  by  a  pocket  lens.  If  the  species  be  ver^'  small,  as 
Paluta  striatella  for  instance,  its  whole  body  may  be  thrown  into 
the  solution.  Still  more  minute  species,  as  Zortites  milium  for 
instance,  may  be  treated  in  this  way :  crush  the  whole  shell  between 
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two  ginss  slides,  wash  away  the  particles  of  the  broken  shell  in  m 
few  drops  of  water,  still  keeping  the  body  of  the  aniroml  on  the 
slide ;  wtieii  clean,  drop  on  it  the  caustic  potash  and  boil  it  by 
holding  the  slide  itself  over  the  spirit  lamp. 

On  Mounting. 

For  the  p(ir(>ose  of  examination,  the  jaw  and  lingnal  membrane 
may  be  simply  mounted  in  water  and  covered  with  thin  glass. 
One  must  }>e  sure  to  spread  out  the  lingual  membrane,  not  have  its 
up)>er  side  down,  and  it  will  be  well  to  cut  it  transversely  in 
several  places,  as  the  teeth  are  beautifully  shown,  and  often  stmnd 
<letac'liei1,  on  the  edges  of  the  cut. 

For  preservation  for  future  study  I  hesitate  to  reoommend  any 
process,  as  I  know  of  none  which  has  been  tried  for  a  sufficiently 
long  time.  1  have  myself  lost  many  specimens  by  imperfect  mount- 
ing. Canada  bal^am,  formerlj*  used,  ruins  the  membrane  by  render- 
ing it  to<»  transparent.  The  glycerine  mounting  fluids,  now  in  ose, 
certainly  preserve  a  membrane  for  several  years,  but  they  hare 
not  been  tried  many  years. 

On  the  Jaw. 

The  jaw  and  linorual  membrane,  having  been  mounted,  must  now 

be  exannne<i  un<ler  liie  niicrosco|>e. 

Tiie  jfiw  will  Ik;  found  to  vary  irreatly  in  its  characters  in  the 
dilfert.nt  ^«nera.  It  is  either  in  one  single  piece  (pi.  XVI.,  fig. 
1 ):  in  one  «*ini:lr  |»ieee  with  an  accessory  quadrate  piece  attached 
to  its  ujijMT  margin;  or  in  separate,  detached  pieces,  free  on  their 
lower  e^luen,  usually  soldered  together  into  one  single  piec*e  alK)ve 
(pi.  XV!..  liv:.  1:J).  It  ditfers  also  in  U^ing  with  (pi.  XVI.,  fig.  3), 
or  wIiIh.ui  (ti^.  r, '  a  median  beak-like  projection  to  its  cutting 
ed^^e;  aN<»  in  its  ends  being  more  or  less  acuminatc<l ;  but  still 
more  hy  the  presi*nce  or  absence  of  striie  or  rib-like  processes 
on  its  anterior  surface.  When  present,  the  ribs  are  found  in 
every  (h-^ree  of  development,  passing  quite  across  the  jaw  and 
denticnlatin^'  one  or  lK>th  margins  (pi.  XVI.,  fig.  8),  or  only 
developed  on  the  lower  portion  of  the  Jaw,  and  crenellating  the 
lower  margin.  The  ril)s  arc  often  almost  (obsolete,  or  represented 
by  wrinkles  or  eoarne  stria*.     They  are  present  on   the   anterior 
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surface  of  the  jaw  only,  or  on  both  anterior  and  posterior  surfaces. 
They  are  distant,  narrow,  stout,  few  (fig.  8)  ;  or  crowded,  broad, 
stout,  and  numerous  (fig.  14).  Their  number  is  within  certain 
limits  inconstant  in  the  same  species.  They  sometimes  are  very 
broad,  and  seem  like  separate  plates  soldered  to  the  anterior  sur- 
face of  the  jaw,  or  to  be  formed  by  a  folding  of  the  jaw  upon  itself 
(fig.  12).  When  this  appearance  of  folding  into  plates  is  given, 
it  will  generally  be  found  that  the  plait-like  sections  are  actually 
separated  by  distinct,  but  delicate  ribs.  When  this  form  of  ribs 
is  found,  they  are  either  vertical  or  inclined  obliquely  towards  the 
median  line  of  the  jaw.  Sometimes  this  last  arrangement  is  de- 
veloped to  such  a  degree  that  the  delicate  ribs  meet  before  reach- 
ing the  bottom  of  the  jaw,  and  a  triangular  compartment  is  left 
at  the  upper  centre  of  the  jaw,  its  base  being  upward  (fig.  p.  ). 
This  form  of  jaw  is  usually  thin  and  membranous. 

When  the  jaw  is  striated  and  not  ribbed,  the  striae  are  vertical, 
or  they  converge  towards  the  median  line  (fig.  p.  ).  There  are 
often  transverse  striae  also,  and  transverse  lines  of  re-enforcement 
(pi.  XVI.,  fig.  3). 

The  upper  margin  of  the  jaw  is  often  extended  into  a  stout 
membranous  attachment,  apparently  of  the  same  material  and 
consistency  as  the  jaw  itself,  and  showing  the  same  continuity  of 
structure  by  the  striae  of  the  jaw  extending  into  it  without  inter- 
ruption. This  is  not  the  accessory  quadrate  plate  mentioned 
above. 

The  jaw  is  found  in  every  degree  of  consistency,  from  verj^ 
thick  to  quite  membranous  and  almost  transparent. 

The  cutting  margin  of  the  jaw  is  smooth,  crenellated,  or  den- 
ticulated. It  is  simply  concave,  or  furnished  with  a  more  or  less 
developed  beak-like  median  projection. 

In  shape  the  jaw  ranges  from  scarcely  arcuate,  long,  low,  to 
horseshoe-shaped,  short,  high. 

It  will  be  seen  below  that  these  peculiarities  of  the  jaw,  taken 
in  connection  with  the  characters  of  the  lingual  membrane,  appear 
to  furnish  reliable  characters  for  classification. 
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The  Linodal  Membbane. 

In  placing  the  lingua!  membrane  under  the  microacope,  we  at 
once  perceive  that  it  is  (at  least  in  most  of  our  genera)  n  long,' 
narrow,  ribbon-like  organ,  whose  whole  surface  is  covered  with 
numerous  small  tooth-like  processes,  whose  reflected  apices  are 
pointed,  the  points  directed  towards  the  oesophagus,  to  which,  as 
stated  above,  they  serve  to  move  the  food,  as  well  as  to  perform 
a  rasp-like  mastication.  These  teeth  are  arranged  in  two  series 
of  rows,  one  running  longitudinally,  the  other  transversely. 

On  careful  examination  it  will  be  seen  that  all  the  teeth  of  each 
successive  longitudinal  row  are  of  the  same  form,'  but  that  there 
are  several  types  of  teeth  in  the  different  parts  of  each  tranaverM 
row.  Three  of  these  types  are  found,  the  central  tooth,  the  teeth 
on  either  side  of  the  central,  called  laterals,  and  the  teeth  extend- 
ing from  the  laterals  to  the  outer  margins  of  the  membrane,  c^led 
marginals.  The  change  from  the  single  central  to  the  laterals  is 
usually  abrupt,  but  from  the  laterals  to  the  marginals  it  is  ustially 
gradual,  so  that  there  are  several  teeth  intermediate  between  the 
two,  which  may  be  called  transition  teeth.  The  transverse  rows 
of  teeth  are  similar  on  each  side  of  the  central  tooth,  so  that  it  is 
necessary  to  figure  only  one-half  of  one  transverse  row  with  its 
central  tooth  to  give  an  idea  of  the  whole  transverse  row,  or 
indeed,  of  the  whole  membrane,  as  all  the  longitudinal  rows,  as 
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23 — 1 — 23  teeth,  that  is,  23  teeth  on  each  side  of  the  central  tooth, 
making  47  teeth  in  the  entire  transverse  row. 

The  characters  of  the  individual  teeth  vary  greatly  in  the 
various  genera,  especially  in  some  of  the  genera  foreign  to  our 
limits.  In  most  cases,  however,  there  are  two  distinct  types  of 
teeth,  the  quadrate  and  aculeate.  The  former  is  shown  in  pi.  III., 
fig.  12,  a,  6,  c,  dj  is  the  portion  of  the  tooth  which  rests  upon  the 
membrane ;  I  have  called  it  the  base  of  attachment.  It  varies  in 
its  proportional  length,  and  in  the  greater  or  less  expansion  of 
the  iower^  lateral  angles.  The  upper  margin  of  this  base  of  at- 
tachment is  broadly  reflected ;  e  marks  the  reflected  portion,  which 
I  term  the  reflection.  It  is  usually  tricuspid,  the  median  cusp  h 
being  much  longer  than  the  side  cusps  ff.  These  last  are  sub- 
obsolete  in  the  species  figured,  but  in  figure  7  a  of  the  same  plate 
these  side  cusps  are  more  fully  developed.  All  the  cusps  are  in 
most  cases  surmounted  by  distinct  cutting  points ;  i  is  the  median 
cutting  point,  g  g  the  side  cutting  points.  These  cutting  points 
are  not  always  present  on  the  side  cusps,  and,  even  when  present, 
are  sometimes  not  readily  detected.  Indeed,  this  is  the  most  diffi- 
cult point  of  study  of  the  whole  membrane.  The  cusps  and  cut- 
ting points  vary  in  development  in  the  various  species,  and  some- 
what so  in  diflerent  portions  of  the  same  membrane. 

The  other  type  of  tooth  (pi.  XVII.,  fig.  3  6),  which  I  call  acu- 
leate^ diflers  in  not  having  a  quadrate  base  of  attachment,  but 
usually  one  of  a  somewhat  sole-like  form.  Its  upper  margin  is 
not  reflected,  but  from  its  whole  surface  springs  a  single  large 
cutting  point,  usually  thorn-shaped,  but  sometimes  more  spine- 
shaped.  The  apex  of  the  cutting  point  is  sometimes  bifid,  or  even 
trifid,  even  in  the  same  genus. 

Of  these  two  types,  quadrate  and  aculeate  are  all  the  teeth  now 
known.  Of  the  quadrate  type  many  and  dissimilar  forms  are 
known,  but  all  have  the  quadrate  base  of  attachment. 

The  characteristics  of  central,  lateral,  and  marginal  teeth  are 
given  under  each  genus  or  subgenus. 

>  I  use  the  term  upper  and  lower  to  describe  the  figure  I  give  of  the 
base  of  attachment.  More  properly  I  should  say  posterior  and  anterior  to 
describe  their  position  on  the  membrane. 
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On  Clabsifioation. 

The  characters  of  tbe  jaw,  combined  with  those  of  the  lingiul 
membrane,  furnieb  reliable  bases  of  classification.  They  have 
been  considered  of  various  weight  by  different  writers.  I  here 
propose  to  treat  them  as  guides  only  to  the  greater  division  of  the 
Puluionata.'  Id  grouping  tbe  various  genera  it  will  be  necassary 
to  include  all,  both  American  and  foreign  to  America,  in  order  to 
properly  appreciate  the  value  of  tliis  grouping. 

Taking,  therefore,  the  whole  seiiea  of  iinown  terrestrial  Palmo- 
nata,  the  first  grand  division  is  based  on  the  presence  or  absence 
of  a  jaw.  Of  the  former  are  the  following:  Tealacella*  Daude- 
bardia^  Streptaxia,'  Rhytida^  Diplomphalua,'  StrebeliaP  Glan- 
dina,^  PeteniaP  Spiraxisf"  Slreptostyla"  Bavemaf"  Strepstos- 
tele,^'  CaeliaxisV*  Qonoapira,'^  GibbusV*  Ennea," 

All  tlie  above  have  aculeate  marginal  teeth;  the  lateral  teeth 
are  always  absent;  the  centrals  in  some  of  the  genera. 

The  following  genera  have  quadrate  marginal  teeth:  Onchi- 
dium^^  Onckidella,'*  Peronia,"  Buchanartiaf" 

'  I  must  not  be  understood  to  propose  a  system  of  ctaMiflcalion,  I  merelj 
place  tUe  genera  into  certain  groups,  independent  of  their  divisions  into 
familips. 

'  Hcynemann,  Halalt.  Blatt.  X.,  pi.  II.,  fig.  6. 

>  Qoldfuss  verb.  Naturh.  Vereius  dcr  prensa.  Rbeinl.  nnd  Westphalens, 
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The  second  grand  division  contains  those  genera  having  a  jaw. 
In  this  division  also  we  find  some  genera  with  aculeate,  and  some 
with  quadrate,  marginal  teeth. 

Of  the  former  are:  Limax^  Ihycus^^  Parmacella^  Tennentia^* 
MariellaP  ParmaHonf  Dendrolimax^  PhosphoraxP  UrocyclusP 
[I  know  nothing  of  the  position  of  Othelosoma^  Aspidorus,  and 
other  problematical  genera.]  Vitrina^^^  Vitrinoidea^^  Vitrinopsia^'^ 
Nanina^^^  and  all  the  genera  now  recognized  in  its  disentegration, 
Stenopus^*  Vitrinoconus^^  Macrocyclis^^  Zonites}"^ 

The  following  genera  have  quadrate  marginal  teeth.  They  may 
be  readily  grouped  by  the  character  of  their  jaw,  which  is  either 
in  one  single  piece,  in  one  single  piece  with  an  accessory  upper 
quadrate  piece,  or  in  numerous  pieces. 

Those  whose  jaw  is  in  one  single  piece  may  again  be  subdivided 
into  several  groups  based  on  the  absence,  presence,  and  peculiari- 
ties of  the  ribs  on  their  jaw.  This  division,  however,  is  unsatis- 
factory, as  these  characters  are  not  always  well  marked. 

(a)  Jaw  without  ribs :  Philomycus^^  ParmellaV^  Oopelta^^  Ana- 
derus^^^  Sagda^^'^  Patula^^  Polymita,^*  Hemitrochus^^  Helicodiscus.^ 

'  See  this  paper. 

«  Heynemann,  Malak.  Blatt.  X.  142,  pi.  I.,  fig.  3. 

»  Semper,  Phil.  Archipell.  90. 

*  Semper,  1.  c.  1,  pi.  VI.,  fig.  17.  »  lb.  12. 
8  lb.  9,  pi.  VI.,  fig.  16. 

'  Heynemann,  Malak.  Blatt.  XV.,  pi.  I.,  fig.  1. 

*  Jaw  and  tongue  not  known. 

'  Heynemann,  Malak.  Blatt.  1866,  70,  pi.  XL,  as  Parmarion  flavescens, 

^  See  this  paper. 

"  Semper,  1.  c.  85,  pi.  IX.,  fig.  33. 

'«  Ibid.  86,  pi.  XL,  fig.  26.  '»  Ibid. 

««  Bland,  Ann.  Lye.  N.  H.  of  N.  Y.,  VIIL,  158,  fig. 

'«  Semper,  1  c,  91,  pi.  XL,  fig.  27. 

'«  See  this  paper.  *7  See  this  paper. 

'8  See  this  paper. 

"  Jaw  and  lingual  dentition  unknown. 

»  Heynemann,  Malk.  Blatt.  XIV.,  pi.  I.,  2. 

«  Heynemann,  Malk.  Blatt.  X.,  138,  pi.  L,  fig.  1. 

«  Bland  and  Binney,  Am.  Journ.  Conch.  VL,  177. 

^  See  this  paper. 

«  Bland  and  Binney,  Ann.  Lye.  N.  H.  of  N.  Y.,  X.,341,  pi.  XVI.,  fig.  1. 

*  See  this  paper.  *  See  this  pnpiM-. 
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Acavus,  Ooritla,  Oatyodes,  Panda,  LabyriiUhua,  Caractdlui^ 
Levcockroa,'  CysHcopsia  V  Flagioplycha,*  Leptoloma,^  Anostoma^ 
AnoxfomellaV  Tomigerusl  Boysia?  Flectostomaf  Bypseloelo- 
ma  P  Achatinella?  Clausilia,"'  Stenogyra,'^  StrojAia"  Buliminus,'^ 
Balea'*  Pupa,'^  Vertigo,^'  Ferusmcia,"  CeBcilianella,'*  Geoelilhiaf 
Azeca  ?  Tomatetla  ?"  Zonpeum  f  Holospira,"  Eucalodium"  Ccelo- 
centrum,"  Lilhotia,'^  Rhodea,  Megaspira^  LiTnicolaHa,^  but  one 
species  has  a  rihbeil  jaw,  Achatina,'"  Pseudackalina  ?  PeriderUf 
Columna  ?"  BuUmus  &a  now  coDstituted  h&s  various  forme  of  jftw. 
(6)  Jaw  with  decided  stout  ribs :  Avion,  Ariolimax,  Prophy- 
saon,  Pallifera,  Feronicella,  Binneia,  Hemphillia,  Helix,"  Oeomo- 
lacug,^  Letoumexia,'^  Peltella,'^ Xanthonyx"  Simpulopsus,**  P/eif- 

'  See  Semper,  1.  c.  No  doubt  other  genera  of  disintegrated  Helix  will  be 
found  to  be  grouped  here.  I  propose  at  present  to  remove  from  Helix  all 
the  species  not  having  ribs  upon  their  jaw. 

•  Bland  and  Binney,  Ann.  Lye.  Nat.  Hist,  of  N.  Y.,  X.,  830. 

•  Bland  and  Binney,  Ann.  Lye.  N.  H.  of  N.  Y.,  IS. 

*  Proc.  Ac.  Nat.  Sc.  Phila.  1874,  56.  '  Ibid.  88. 
'  Jouni.  de  Conch.,  XIX.,  3G1,  pi.  XI.,  fig.  4. 

I  Jaw  and  dentition  unknown. 
<  Jaw  and  dentition  unknown. 

*  Bland  and  Binney.  Ann.  Cyo.  N.  H.  of  N.  Y.,  X.,  335,  pi.  XV.,  figs. 
«,  7. 

1°  Troschel,  Moquin-Tandon,  Lehmann,  etc. 
■■  Bee  this  paper,  "  See  this  paper. 

Li-Tandoi 
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feria^  Berendtia^^  and,  as  stated  above,  some  species  now  included 
in  Bulimus^  Gochlostyla^  Buliminus^  Limicolaria. 

(c)  Jaw  witii  separate,  delicate  ribs,  usually  running  obliquely 
towards  the  centre;  Gseotis^  Amphibulima^*  Bulimulus^  Gylin- 
drella^  Macroceramus^  Pineria^  PartulaJ 

Tlie  genera  whose  jaw  is  in  one  piece  with  an  accessory  quad- 
rate piece  are  Succinea^^  Onialonyx^  Hyalimax^^^  Athoracophorus^^ 

The  genera  whose  jaw  is  in  separate  pieces  are  Orthalicus^ 
Liguus^  and  Punctum}'^  I  have  arranged  the  American  genera  in 
the  same  manner  in  the  following  pages. 
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'  Morch,  Joum.  de  Conch.,  1865,  385. 

*  Crosse  and  Fischer,  Joum.  de  Conch.  1870,  pi.  V.,  fig.  11,  12. 

5  Bland  and  Binney,  Ann.  Lye.  N.  H.  of  N.  Y.,  Vol.  X.,  pi.  XI.,  figs. 
1,  5-7. 

♦  Proc.  Phila.  Ac.  N.  Sc.  1874,  pi.  VIII.,  figs.  2,  5,  6.     Pellicula  is  a 
synonym  of  this.  *  See  this  paper. 

6  Bland  and  Binney,  Ann.  N.  Y.  Lye.  N.  H.,  X.,  22. 
^  Binney,  Ann.  Lye.  N.  H.  of  N.  Y.,  XL  45. 

«  See  this  paper.  9  Malak.  Blatt.  X.,  pi.  IV.,  fig.  5,  a. 

'°  Fischer  and  Crosse,  Journ.  de  Conch.  XV.,  218,  pi.  X.,  figs.  5,  7. 
"  Bergh,  verh.  kais.  koenig.  zoolog.  botan.  Gesell.  in  Wien.  XX.  844,  pi. 
XII.,  fig.  2,  4,  5.  »2  See  this  paper. 
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GoLDFcas.  VerzeichnisB  der  bis  jetzt  in  der  Rheinprorinz  and 
Weatphaleii  beobachteten  Land-  und  Wasaer-MoUuBken,  nebst 
knrzon  Bemerbrengen  iiber  deren  Ziingen,  Krefer,  und  Liebesfeile. 
From  Terhandlungen  der  natushistorisuhen  Yereina  der  preuasi- 
Botaen  Rheinlande  und  Weatpbalens.    13  Jabrgang.     Bonn,  1856. 

Semfbr  Laodmollusken.  Reisen  in  Arcbtpel  der  Philippinen. 
Wiesbaden,  1873. 

Hbynemann.  Einige  Miltkcilungen  iiber  Scbneckenzungen 
mit  besenderer  Beacbtung  der  Oattung  Limax.  From  Malako> 
zoologischer  Blatter,  X.  1862. 

Yon  Maetens  Die  Eeliceen  von  Joh.  Ghbibt.  Alberb.  Zweite 
Auagabe.     Leipzig,  1860. 

Tbese  are  tbe  principal  works  referred  to.  The  refereaces  to 
ahorter  papers  in  varioua  periodicals  will  eaaily  be  underatood. 

On  MY  Illustrations. 

I  have  endeavored  to  give  a  good  view  of  the  centra!,  lateral, 
and  marginal  teeth  of  each  species,  with  the  transition  teeth  of 
many  of  the  species.  The  portion  of  the  membrane  cfaosen  ia 
diH'erent  in  tbe  various  species  of  eacu  genus  or  subgenus,  in  order 
that  the  variations  in  the  form  and  development  of  cusps,  and 
cutting  points  may  be  shown.  Thus  on  pi.  III.  fig.  1,  b,  I  bBve 
selected  the  part  of  the  membrane  where  tbe  marginal  teeth  have 
\-  blunt  cnsD.  while  in  lig.  J.  b,  they  i 
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On  the  Value  of  the  Jaw  and  Lingual  Membrane  for  the 

PURPOSE  OF  Classification. 

It  is  conceded  by  all  recent  students  of  land  shells  that  for  the 
larger  divisions  the  presence  or  absence  of  a  jaw,  and  the  aculeate 
or  quadrate  form  of  marginal  teeth  are  reliable  characters. 

The  characters  of  the  jaw  and  separate  teeth  of  the  lingual 
membrane  have  also  been  used  in  various  ways  for  grouping  the 
genera  into  families,  etc.,  and  even  of  grouping  species  into  genera. 
I  refrain  from  any  discussion  of  their  value  for  such  purposes, 
simply  because  I  believe  our  material  is  far  too  limited.  It  seems 
as  if  I  can  better  employ  my  time  in  patiently  accumulating  new 
facts.  I  can,  however,  venture  to  say  that  the  character  of  the 
jaw  and  teeth  seems  to  be  more  constant  in  some  genera  than  in 
others.  It  appears,  for  instance,  that  in  some  genera  the  presence 
or  absence  of  lateral  teeth  is  not  a  generic  character,  though  in 
others  it  is. 

The  same  may  be  said  of  the  presence  or  absence  of  side  cut- 
ting points  to  the  centrals  and  laterals,  and  the  greater  or  less 
development  of  their  side  cusps ;  also  in  the  bifurcation  or  non- 
bifurcation  of  the  cutting  point  of  aculeate  marginal  teeth. 

It  will,  I  believe,  be  proved  that  certain  genera  are  constantly 
characterized  by  peculiar  form  of  teeth,  while  others  have  a  con- 
siderable range  of  variation.  I  might,  perhaps,  add  that  when 
the  genus  is  numerous  in  species,  there  is  a  much  greater  chance 
of  finding  a  varying  dentition.  If  this  latter  proves  true,  we 
shall  be  obliged  to  concede  that  there  are  certain  types  of  teeth 
-which  may  be  found  among  species  of  some  of  the  larger  genera, 
though  some  of  the  smaller  genera  are  much  more,  if  not  abso- 
lutely, restricted  to  one  single  type  of  dentition.  I  do  not  ven- 
ture any  further  deductions  at  this  time. 

Before  closing  my  paper  I  must  return  thanks  to  my  many  cor- 
respondents, who  have  furnished  me  specimens  for  examination 
during  many  years.  I  have  already  acknowledged  their  kindness 
-while  originally  describing  the  jaw  and  lingual  membrane  of  each 
species  in  the  American  Journal  of  Conchology,  the  Annals  of  the 
Lyceum  of  Natural  History  of  New  York,  and  the  Proceedings 
of  the  Academy  of  Natural  Sciences  of  Philadelphia.     Most  of 
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those  papers*  were  published  in  connection  with  my  friend,  Mr. 
Blftnd,  without  whose  aid  I  never  could  have  had  the  material  to 
stud^'  lingual  dentition,  especiall}'  in  the  interesting  forma  foreign 
to  the  Vnited  States.  lie  has  also  shown  great  interest  in  the 
progress  of  the  present  paper. 

Finally,  I  must  acknowledge  m^*  many  obligations  to  my  yoang 
friend,  Mr.  A.  Ten  Kyck  Lansing,  for  his  most  valuable  assist- 
ance in  the  preparation  of  my  pa|>er.  His  observations  of  most 
of  the  lingual  membranes,  independent  of  my  own,  have  saved 
me  from  many  errors,  and  rendere<l  my  work  much  more  reliable. 

I  will  add  that  all  the  figures  in  the  plates  have  been  drawn  by 
my  own  hand  from  the  microscope  itself,  with  the  aid  of  the 
camera  lucida. 

BUKLINGTON,  N.  J.,  Oct.  1874. 

A  complete  catalogue  of  the  s])ecies  found  in  North  America, 
from  the  extreme  north  to  the  Rio  (irande  and  to  San  Diego,  here 
follows.  An  account  of  their  geographical  distribution  has  l»een 
published  by  me  in  the  Hulletin  of  the  Museum  of  Comparative 
Zoology,  vol.  iii.  No.  0,  Cambridge,  1873. 

The  sign  f  is  nfTlxcd  to  the  name  of  species  whose  jaw  and  lin* 
gual  membrane  are  unknown. 

ITLMOXATA  (;K(  )IMIILA. 
OLKA(MMI)-f:. 

'Glandina  Vannxemeniii,  I^a.  'OUndina  bulUta,  OM. 

trnncata,  t'lufl.  tTaxaaiana,  Pfr 

^dacauata,  IV -h 

HKLICIH-K. 

VlTUlNIN.i:. 

Macrocyclii  VaiicoiiTareniii,  Lea  Macrocyclii  Voyana,  Newe. 

'tport«lla.  (i:<l.  Daranti,  Newc 

concaTa.  Sny 

'  A  i-irn;»li*i  "i-f  til"  :il!  tin  •^i-  puprrs  iii:iy  l»i-  had  of  the  AiiuTicitu  Natur- 
a'.i»*  A..«'nrv.  >:i!iui.  Mabs. 
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lonitet  eapnodet,  W.  Q.  B. 

fnliginoini,  Oriff. 

friaMlii,  W.  Q.  B. 

eadnoui,  Pfr. 

Invigfttui,  Pfr. 

demiiaui,  Binn. 

Ugtmt,  Say. 

intartextni,  Binn. 
tiubplaniu,  Binn. 

inomatus,  Say. 

■enlptilis,  Bland. 

EUiotti,  Redf. 
toerinoideai,  A  nth. 

oalUriiu,  Mull. 
tWhitneyi,  Newo. 

nitidui,  Man. 

arboreal,  S  ly. 

▼iridnlat,  Mke. 

indentatai,  Sny. 

limatalni,  Ward. 

minusoalui,  Binn. 

milium,  Morse. 

Binneyanas,  Morse. 

ferreuB,  Morse. 
toonspaetaBf  Bland. 


Zonitai  azignm,  Stimpson. 
tohariinellai,  Dall. 

capiella,  Gid. 

fulvui,  Drap. 
fFabrieii,  Beck. 

Oundlachi,  Pfr. 
(Staarnii,  Bl. 

gularii,  Say. 

luppraiiui,  Say. 

laimodon,  Phillips. 

tignifioani,  Bland. 

iaternui,  Say. 

mnltidentatai,  Binn. 

Laniingi,  Bland. 
Titrina  limpida,  Goald. 
tAngelion,  Beck. 
Vitrina  Pfeifferi,  Newc. 

exilis,  Mor. 
limaz  maximui,  Lin. 

flayui,  Lin. 

agrestis.  Mull. 

campestriB,  Binn. 

Hewstoni,  J.  G.  Cooper. 

Ingeriolli,  W.  Q.  B. 


IlELICINiE, 


Patnla  lolitaria,  Say. 
itrigOBa,  Old. 
Cooperi,  W.  G.  B. 
Hemphilli,  Newc. 
Idaboeniii,  Newo. 
tHaydeni,  Gabb. 
altarnata,  Say. 
Cumbarlandiana,  Lea. 
ttanaistriata,  Binn. 
perspaotiva,  Say. 
■triatalla,  Anth. 
tpauper,  Mor. 
tHorni,  Gabb 
aitariaeni,  Morse. 
tinomitata,  Pfr. 
vortex,  Pfr. 
Hemitroolini  TarianB,  Mke. 
TebennophoniB  Carolinientii,  Bofc. 
tHolotpira  Boemeri,  Pfr. 
11 


Holospira  Goldfusii,  Pfr. 
HelieodisouB  lineatus,  Sny. 
ferassaceia  Babcylindrioa,  L. 
CsBoilianella  acioula,  MUM. 
Stenogyra  deeollata,  Linn. 
Bubala,  Pfr. 
toetonoideB,  Ad. 
tgn^aeillima,  Pfr. 
Pupa  muBOorum,  Linn. 

fBlandi,  Morse. 

tHoppii,  Mull. 

tvarioloBa,  Old. 

pentodon,  Say. 

tdeeora,  Gld. 

tcorpulenta,  Morse. 

tBowelli,  Newc. 

t  Calif  or  nioa,  Rowel  I. 

fallax,  Say. 

tmodiea,  Gld. 
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tPupa  Ariionaniii,  0:ibb. 
thordeaoaa,  Gubb. 
farmiferA,  Say. 
toontrMta,  Sny- 

mpiooU,  AAy. 

oortioarU,  Say. 
tpelluoida,  Pfr. 
tborMdit,  Mor. 


Vertigo  Oonldi,  Binn. 

BolletUaa,  Mort*. 
tmiliam,  Old. 
ovata,  S«y.* 
vantriooaa.  Mors*, 
taimplez,  Old. 
Strophia  iaeana,  Bino. 


ArioB  faieui,  Mull. 

tfoliolatui,  Old. 
Ariolimaz  Colambianaoa,  Old. 

Califomiooa,  J.  O.  Coopar. 
HamphilU,  W.  O.  B. 
ni^r,  J-  O.  Coop«r. 
Andarsoai,  J.  O.  Coop«r. 
FrophytaoB  Hamphilli,  Bl.  and  BiDn. 
Binnaia  BOtaUlii,  J  *i  C«>op«r. 
Hamphillia  f  landiilota,  Bl.  and  Bido. 
Pallifara  dorialif,  Bino. 

Watharbyi.  W.  O.  B. 
Oonottoma  Tatfati,  J  <•  dto^r. 
BtrobUa  labjriBthiea,  f>«y. 
Habbardi,  Brown. 
Polygjra  aarieulata,  S:iy. 
UTiilifara,  .Shuitl. 
aariformii,  BM. 
tPottolliana.  Bl«l. 
oipiloea,  Rav. 
tavara,  Hay. 
▼entromla.  Vfr 
'Hindti.  I'fr. 
Tezatiana.  .M'lrii'un  I. 
Uriodonto  dei,  Hi<l. 
Mooreana,  W.  <>.  Hinn. 
Uholui.  W    (*.  Dirin. 
'hippocrepii.  l*fr. 
fattigani.  L   W.  Suy. 
Uacktoni.  nil 
Trooitiana,  l<4*n. 
Haiardi,  HLl. 
^oppilata,  .Murii'nnd. 
^Dorfeailliana,  L«a. 
*AriadiiK.  I'fr 
sapUinTolTa,  Say. 
caraolai,  .Muhlf. 
*Carpaiitariana,  HI<1. 
Fabifferi,  r>i-l 


Polygjra  poitula,  Far. 

tpuitaloidoi,  Bid. 
loporina.  Old. 
PolygjraUa  polygjrallAt  Bid.  and  J.  O 

Coopar. 
StoBOtroma  tpiaota,  Laa. 

tlabroia,  Bid. 

tSdgariaBa,  Laa. 

SdTardfi,  Bid. 

barUgora,  Redf. 

•tonotroma.  Far. 

hiraata,  Say. 

tmaadlUta,  Old. 

moBodoB,  Rack. 

garmaaa.  Old. 
Triodopaii  palliata,  Say. 

obatrieta,  Say. 

approiaa,  Say. 

iBfloeta,  Say. 

Bogoli,  Sbuitl. 

tridoBtata,  Say. 

HarfordiaBa,  J.  G.  Coopar. 

fallax.  Say. 

■introfaraBt,  BI<1 

HopatoBaBtia,  Sbuitl 

^▼ultuoia,  <*M. 

loricata,  Gi.l. 
Maiodon  major.  Hinn 

albolabria.  Say. 
tdWatU,  <'ld. 
maltilineata.  Say. 
PanniyWaBiaa,  <fr«cn. 
MitchalliaBa,  Lea. 
elaTata,  Say. 
Clarki.  Len. 
tChriityi,  Bl'l. 
axolata,  Bino. 
Whaatlayi.  Bl«i 


'    V.  trvifht'idi^  Wolf,  in  synniiymoni  with  tliiA. 
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Ion  dantifera,  Binn. 

SoSmari,  Pfr. 

Wetherbyi,  Bland. 

thyroidal,  Sny. 

cUaM,  Sfty. 

Colnmbiana,  Lea. 

Downiaana,  Bid. 

tLawi,  Lewis. 

tjajana,  Say. 

Mobiliana,  Lea. 

davia,  Gld.^ 

profaada,  Say. 

Sayii,  Bino. 
Mnnla  harpa,  Say. 
aia  palehella,  Mull, 
sieola  hitpida,  L. 

tmfaicani,  Penn. 
na  Barlandiariana,  Mor. 

griiaola,  Pfr. 
I  fidalii,  Gray, 
infamata,  Gld. 
tHillabrandi,  Newo. 
ta  arroia,  Gld. 
TowxLiendiana,  Lea.' 


iUrionta  tudieolata,  Binn. 

Kiekliniaxia,  Lea. 

Ayraiiana,  Newo. 

redimita,  W.  G.  Binn. 
tintaraiia,  W.  G.  Binn. 

Kellatti,  Fbs. 

Staarniiana,  Gabb. 

ezarata,  Pfr. 

ramantoia,  Gld. 

tCalifomianiii,  Lea. 

Carpanterif  Newo. 

tMormonnm,  Pfr. 

taqaoiaola,  J.  G.  Cooper. 

Diabloansia,  J.  G.  Cooper. 

Traiki,  Newo. 
fDupetithoiiarBi,  Desh. 

rnfioinota,  Newo. 

facta,  Newo. 
tOabbi,  Newe. 
OljrptOBtoina  Nawbarryana,  W.  G.  Binn. 
Eaparypha  Tryoai,  Newo. 
Taohea  horteniiB,  MUU. 
Pomatia  aspersa,  Mull. 


Iralla  Poayana,  Pfr. 

tjajuna,  Gld. 
ocaramuB  Kianeri,  Pfr. 

OoBiai,  Pfr. 
nolui  multilinaatai,  Say. 

tDormani,  W.  G.  B. 


tBolimaluB  MarialinaB,  Pfr. 
f  FloridanaB,  Pfr. 
tpatriarcha,  W.  G.  B. 
altarnatui,  Say. 
tScbiedeanas,  Pfr. 
dealbatUB,  Say. 


OaTHALICINiE. 


I  fasciatni,  Mull. 
lieuB  labra,  Mull. 


inaa  Haydeni,  W.  G.  B. 
tretuBa,  Lea. 

Sillimani,  Bid. 

ovalis,  Old.  not  Sny. 
tHigginsi,  Bid. 
tHalaana,  Lea. 
tMooresiana,  Lea. 
tOrOBvenori,  Lea. 
tWilBoni,  Lea. 
tConcordialiB,  Gld. 


OrtbalieuB  undatus,  Brug. 
Punctam  minutissimam,  Lea. 


SucciNmiE. 


tSuocinaa  lataola,  Old. 

linaata,  W.  G.  Binn. 
avara,  Sny. 
Stretchiana,  Bid. 
tVeriUi,  Bid. 
tanraa,  Lea 
tGroSnlandica,  Beck, 
obliqua,  Say. 
Tottaniana,  Lea. 
oampaitris,  Say. 


'  H.  Mullani  is  a  variety  of  this. 

*  H.  ptychoptora^  Brown,  is  a  variety  of  this. 
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lla««iiiM  H»wkla*i,  Bid, 
troitiMiift,  Old 
KBttollUu,  Lm. 


VERONICELLID^. 
TwealMll*  riwUuw,  Binn,  tTsrOHiMlla  sUnM*.  BlMrai. 

A.  Jaw  absttnt. 
Family  OLEACIXIDJ':. 

.   Qtaai  (ILA>DntA,  8«hiB. 
Lingiisl  mcmliriinc  narrow,  with  cbcvron-ghaped  rowi  of  tiiii- 
ronn,  aculeate,  Hcparatcil  teeth ;  central  tootb  with  a  long,  aleoder. 


Mtrai^ht  basi-  of  attftcliiiirnt,  willi  iiifurvcd  siftot,  ami  with  inferior 
lateral  Mli);litly  exiiamlod  aii};li;i<,  ami  with  the  upjier  margin  re- 
floctuil  ami  cxtcinlfil  into  a  loiiy.  slfinkT,  acutely  pointed  cii^p. 
'I'liuri-  are  no  Intt^ral  tMtth,  the  lialnnt-c  of  the  memhrane  being 
i-oiiipoNiil  of  mar>.'inal  teeth  of  the  pure  ai-uleate  form. 

Ka<-h  ion-  of  teeth  ou  either  Hide  of  the  meilian  line  curves  flrat 
liAi-kwuni,  with  the  tei'tli  rapidly  iiicrenNiiii;  in  hizc  as  they  pau 
outniti-ilH,  anil  then  forvrardH  nn  ihc  teeth  irradually  again  becoroe 
Munller  :  tiiviiii;  nn  irreguUrly  ereseeutic  xliape  to  the  half  row  of 
tMlli.  Thin  ii  shown  partienlnrly  in  Gl.  AlhrrHi  and  fi.  rotfa, 
li-HH  no  ill  tiLtrunrata.  The  central  tooth  wa-i  overlooke<l  hy 
Wvmnti.  I.«idy,  and  other  of  the  earlier  inventigatoni.     It  ha* 
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since  been  detected  in  GL  trtmcata^^  rosea^  algira^*  Sowerbyana^^ 
pliccUula^  fusi/ormis^^  Albersi;''  in  semitarum^  Phillipsi^  of  the 
Bol^nns  Varicella;  also  so/2(/t//a^^  of  subgenus  Oleacina.  This 
central  tooth  is  rather  difficult  to  study,  being  on  a  different  plane 
than  the  other  teeth,  and  apparently  much  less  developed.  Its 
casp  is  generally  simple,  long,  and  narrow ;  but  in  G.  j^osea  it  has 
a  decided  blunt  cutting  point,  and  in  G.  semiiarum  it  has  a  long, 
slender,  cutting  point. 

The  side  teeth  are  all  of  the  purely  aculeate  type ;  the  base  of 
attachment  is  long,  narrow,  incurved  at  sides,  gradually  rounded 
above,  expanded  and  bluntly  truncated  below,  the  general  out- 
line being  somewhat  like  that  €^  the  sole  of  a  shoe.  From  this 
base  of  attachment  springs  a  large  aculeate  cusp.  These  side 
teeth  are  like  the  marginals  in  Zonites^  Limax^  etc.;  they  may 
therefore  be  called  marginal  teeth,  and  the  lateral  teeth,  usually 
present  in  the  Vitrininse^  may  be  said  to  be  entirely  wanting. 

As  stated  above,  the  marginal  teeth  increase  rapidly  in  size  for 
a  short  distance  from  the  median  line,  and  then  gradually  de- 
crease in  size,  as  they  pass  off  laterally,  the  last  tooth  being  still 
smaller  than  the  first. 

■ 

Olandina  truncata  has  32 — I — 32  teeth  in  each  row.  I  have 
shown  in  plate  I.,  fig.  la,  the  central  and  first  three  marginals ; 
b  is  the  twentieth  marginal ;  o,  the  last  tooth.  Fig.  a  and  c  show 
the  tdeth  as  seen  from  below,  thus  giving  a  perfect  view  of  the 
bases  of  attachment.  Fig.  6  is  a  strictly  profile  view.  The  eighth 
tooth  seems  to  be  the  largest.  The  central  tooth  I  find  great  dif- 
ficulty in  studying.  It  appears  to  have  a  simple,  long,  slender 
base  of  attachment,  truncated  above  and  below  with  slightly  ex- 
panded lateral  angles.  The  sides  are  somewhat  incurved,  giving 
the  tooth  the  appearance  of  a  simple  modification  of  the  base  of 
attachment  of  the  marginals.     The  figure  (2)  by  Morse,  copied 

•  See  L.  and  Frw.  Shells,  I.,  fig.  6. 

«  Amer.  Jonm.  Conch.,  V.  202,  fig.  1. 

•  Fischer  and  Crosse,  J.  de  C.  XVI.  234,  1868 ;  Moll.  Mex.  et  Guat.,  pi. 
IV.  fig.  10. 

•  Same,  Moll.  Mex.  et  Guat.  73,  pi.  IV.  figs.  6-9. 

»  Same,  p.  73.  *  ^  Same,  p.  73. 

7  L.  and  Frw.  Shells,  I.,  fig.  10,  p.  19. 
«  Proc.  A.  N.  S.  Phil.  1874,  49.  »  Same. 

"  Ann.  Lye.  N.  H.  of  N.  Y.,  X.  347. 
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above,  ^vee  a  better  illustration  of  this  central  tooth  than  fs 
sliown  in  my  plate.  I  liave  lately  verified  it  in  fine  specimen*  ool> 
lected  by  myself  in  Florida. 

In  illustraiiiig  the^  dentition  of  tiiis  genus,  I  have  given  fl^  1, 
copied  from  Dr.  Leidy's  figure  in  Terr.  Moll.  U.  S.,  to  show  ft* 
general  arrangement  en  chevron  of  the  rows  of  teeth.  Vig.  9lj 
HorRe,  copied  from  L.  and  Frw.  Sh.  \.  A.,  I.,  gives  oneJialf  of 
one  transverse  row  of  teeth,  vith  the  central  tooth.  Fig.  1  of  nj 
plate  is  intended  to  show  the  shape  of  the  individnal  teeth :  a  ^tm 
the  central  with  adjacent  marginals ;  b,  tlie  twentieth  mu^nal  in 
profile;  e,  the  thirty-second  and  last  marginal. 

t  have  not  had  an  opportunity  of  examining  the  lingual  mem- 
brane of  O.  butlala,  Texasiana,  decuaeata,  or  Vanuxemenwia. 


B.  Jaw  present. 

Family  HELICID.^. 

This  family  may  be  divided  by  the  character  of  its  jaw  in  con- 
nection witli  that  of  its  dentition  into  several  snbfamiliea,  Vitri- 
nin«,  Helicinx,  Orthalicime,  Succininee.  The  cbaracteriBtic  of 
each  will  be  given  below. 


Jaw  in  one  single  piece;  marginal  teeth  aculeate.    TiTBiRiirjB. 
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Fig.  4,  divided   by   the   median 

line  into  two  irregular 
oresoents,  the  teeth  rap_ 
idly  increasing  and  cunr. 
ing  in  a  backward  direc- 
tion, and  then  gradually 
decreasing  in  size  and 
curving  forward.  In  M. 
Vavcouverensiv  the  sixth 
tooth  is  the  largest.  One 
of  these  subcreacentic 
rows  is  shown  in  flg.  4,  copied  from  L.  and  Frw.  Sli.,  I.,  drawn 
by  Morse.  This  Qgure,  however,  must  not  be  used  to  judge  of  the 
shape  of  the  separate  teeth,  better  shown  in  plate  I.  The  teeth 
of  Itacrocyclie,  as  also  of  Qlandina,  are  separated,  not  crowded, 
AS  in  the  Helicinee.  The  central  tooth  is  seen  with  some  difficulty 
by  the  microscope.  I  am  conQdeut,  however,  that  I  have  drawn 
it  correctly  for  the  various  species.  In  M.  Vancouverennis  (pi.  I., 
flg.  4),  the  base  of  attachment  is  small,  triangular,  the  apex 
pointed  backward,  the  anglesbluntly  rounded,  somewhat  incurved 
at  base,  and  bears  a  delicate,  simple,  short,  slender  cutting  point, 
reaching  from  about  its  centre  to  near  its  base.  This  cuttiug 
point  was  not  figured  by  Morse  (see  above  fig.),  and,  indeed, 
was  observed  by  me  only  on  a  few  of  the  central  teeth,  and  then 
with  difflcnlty.  In  M.  concaua  (pi.  I.,  fig.  3)  the  central  tooth 
has  a  larger  base  of  attachment,  the  apex  of  the  triangle  is  trun- 
cated and  incnrved,  the  base  ia  more  incurved,  the  outer  lower  cor* 
ners  more  expanded  and  pointed,  the  cutting  point  more  devel- 
oped, with  distinct  lateral  expansions  like  very  slightly  developed 
snbobsolete  side  cusps.  In  M.  Voyana  (pi.  I.,  flg.  5),  the  central 
tooth  has  a  long,nBrrow,  quadrangular  base  of  attachmcnt,incurved 
above,  below,  and  at  sides,  and  bears  near  its  base  three  small, 
sharp  cntting  points,  the  median  the  largest ;  there  seems  to  be  no 
distinctly  developed  cusps  bearing  these  cutting  points.  In  M.  Du- 
ranli  the  central  tooth  has  a  base  of  attachment  somewhat  like 
that  of  M.  Vaticouvereneis,  but  longer,  and  with  incurving  sides ; 
the  cntting  point  is  the  same.  I  have  not  examined  the  lingual 
membrane  of  M.  aportella,  which  may  be  merely  a  variety  of  Van- 
couvereneie.  The  other  species  mentioned  above  are  readily  distin. 
guished  one  from  another  by  the  form  of  their  central  teeth. 
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I  may  here  mention  tliat  Trvon  (Am.  Jour.  Conch.,  IL  24(i) 
erroneously  includes  in  Macrocyrlia  a  true  species  of  Zoniiea^  Z. 
Elhoftf\  eliaracterized  by  caudal  mucous  pore,  parallel  longitodinal 
furrows  alx>ve  the  margin  of  the  foot,  and  the  presence  of  perfect 
laterni  teeth. 

The  side  teetli  of  Macrorycli^  at  first  sight,  especially  when 
seen  from  Inflow,  appear  to  be  of  tlie  purely  aculeate  type,  as  the 
mar^i^inals  in  Zonitra  and  Limax.  From  this,  one  is  inclined  to 
consider  them  all  as  marginals,  and  to  declare  that  no  true  lateral 
teeth  exist,  thus  making  MacrovycliA  to  agree  with  Glandina  in 
this  particular  also.  A  more  careful  study  shows  us  that  the 
teeth  nearest  the  median  line  are  modified  from  the  aculeate  type, 
though  they  do  not  have  the  distinct  form  of  the  laterals  of  Zo- 
ni(t*it,  with  deirided  cusps  and  cutting  points.  They  seem  rather 
to  represent  those  teetli  of  Zoniten  which  show  the  transition  from 
the  laterals  to  the  marginals  (see  pi.  1 1.,  fig.  2,  the  second  lateral 
tooth  of  Z.  ImufjatuH),  It  may  be  said,  therefore,  that  the  lateral 
teeth  arc  entirely  wanting  in  Macrocyclis^  the  first  side  teeth 
bein<r  laterals  in  the  transition  state,  the  balance  being  pure  mar- 
ginals. (See,  however,  3L  mapira^  1>elow,  which  has  a  lingual 
membrane  of  Glatulina.)  The  base  of  attachment  of  these  tran- 
sit i<ai  teeth  \h  like  those  of  the  marginals,  i.  e.,  sole-like,  except 
that  the  lower  lateral  expansions  are  more  dcvelopeil  and  angular, 
and  in  nnirmm  and  Vnyana  the  lower  e<lge  is  excurved  rather 
th:in  in('nrv«»d.  The  cu>ps  are  long  and  slender,  lengthened  into 
cutting  points;  the  teeth  arc  unsyniinetrical  by  t lie  greater  de» 
V(l<i|in)ent  of  the  outer  subo))Solete  side  cusps,  lioth  of  these  cuaps 
I'eihLC  distinetly  indicated  )»y  expansion.  In  M.  Vanci}Uver9*nM 
tlM-n-  Ik  Mpparently  a  small  sliarp  side  point  on  the  inner  side  of 
tlif  tii*«p.  I  :ini  not  certain  of  its  character,  and  have  not  ven* 
tiiii'd  to  figun*  it.  excepting  on  the  second  tooth  in  fig.  4fl.  This 
pmi-f'sN  is  seen  on  the  fit>t  six  teeth  only.  The  balance  of  the 
ti-etli  beyond  the  transiti<tn  teeth  in  all  the  species  are  marginals 
i»t'  the  pure  a<'iileate  ty|n'.  They  vary  in  sharpness  in  different 
part"*  of  the  same  membrane,  as  will  be  seen  by  comi>aring  m}' 
tiL'«ir«'  Ah  of  M.  I'anrtnirrrrnsiit  with  the  marginals  in  profile  given 
)»y  Mmpm*  (M-e  above  tig.  2).  In  JA  Ihiraufi  the  extreme  mar- 
i:iii:iN  are  large  in  comparison  with  those  of  the  other  s|>ecies. 

In  •^tndyini;  my  !ii:ure<,  it  must  In*  !H*nieinlH*red  that  fig.  8a,  5/i, 
aii'l  I'  are  drawn  as  seen  from  above,  to  show  the  form  of  the 
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cnep.  The  other  figures  are  drawn  from  below,  to  show  the  base 
of  attachment. 

M.  Vancontserensia,  drawn  by  Morse,  has  22—1 — 22  teeth,  two 
other  membranes  examined  by  me  gave  24 — 1 — 24,  one  other 
18 — 1 — 18.  M.  concava  has  given  20—1—20,  23—1—23,  and 
25 — 1 — 26.  Of  if.  Duranii  I  have  counted  but  one  membrane 
having  18 — 1 — 18.  A  single  membrane  of  M.  Voyana  had  24 — 
1 — 24  teeth. 

To  sum  up  the  characters  of  the  dentition  of  Macrocyclis  it 
may  be  said  to  be  intermediate  between  Olandina  and  Zonites, 
differing  from  the  former  in  the  |)resence  of  the  transition  teeth 
fh>m  true  laterals  to  true  marginals,  differing,  however,  from  the 
latter  by  the  absence  of  true  lateral  teeth. 

OcDoi  ZOHITEB,  Montr. 
In  the  preceding  genus  Olandina  we  found  only  the  aculeate 
form  of  teeth  or  pure  marginals  ;  in  MacrocycUn  we  found  in  nddi- 
tion  to  these  marginals  a  few  showing  a  modification  of  this  type, 
being  the  transition  teeth  from  marginala  into  laterals.  In  the 
present  genus,  Zomtee,  we  find  for  the  first  time  the  lateral  teeth 
in  their  full  development.  Thus  we  have  the  three  forms  of  leetb, 
centrals,  laterals,  and  marginals,  all  present,  and  apparently  a 
generic  characteristic    It  will  be  noticed,  however,  that  in  leeoi- 

Fig.  S. 


gatus'  (pi.  II.,  fig.  1,  2)  there  ia  no  perfect  lateral,  the  flrat  tooth 
showing  a  decided  modification  or  transition  into  the  marginals. 
Thus  we  cannot  Bay  that  in  all  species  of  Zoniles  there  are  pure 
lateral  teetli.  It  will  be  seen  below  that  in  some  species  the  num- 
ber of  laterals  is  reduced  to  two. 

■  See  also  eeUnriu». 
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I  give  in  fig.  5  a  general  view  of  tlie  arrangement  of  the  teeth 
in  Zonilet(,^  The  centrals  have  a  base  of  attachment  longer  than 
wide,  8u)>quai1rate,  with  lateral  expansions  at  the  comers  of  the 
lower  margin.  The  reflected  i>ortion  varies  in  size  in  the  Tarioas 
species,  from  highly  develope<1  in  viridulus  (pi.  XVII.,  fig.  6)  and 
others,  to  slightly  developed  in  liismodon  (pi.  III.,  fig.  7)  and 
others ;  in  the  latter  case  resembling  the  short  reflection  of  Viirina. 
The  reflection  always  bears  a  more  or  less  developeil  central 
cusp,  generally  reaching  to  or  beyond  the  lower  margin  of  the 
base  of  attachment,  and  always  bearing  a  distinct  cutting  point, 
which  last,  like  the  cusp,  is  usually  slender,  and  projects  over  the 
tooth  of  the  adjoining  transverse  line.  The  side  cusps  of  the 
reflcctc<1  portion  of  the  tooth  are  usually  subobsolete,  but  they  are 
distinctly  developed  in  Z.  laamodon  (pi.  III.,  fig.  7),  auppreMMi/k  (pL 
XVII.,  fig.  11),  Oundlachi(iil.  III.,  fig.  ]0),caps€lla  (fig.  4),gulari9 
(fig.  1),  arboreus  (pi.  XVII.,  fig.  4),  cellariuB  (pi.  II.,  fig.  3),  /«ri- 
gatus(^g.  \^2)^8xgnifican8  (pl.XVII.,  fig.  10),/erreiis  (pi.  XVII^ 
fig.  9),  viridulus  (pl.XVII.,  fig.  ^\nHiduB  (pi.  XVIL,  fig.  7), 
fuhms  (pi.  XVII.,  fig.  5),  milium  (pi.  XVII.,  fig.  8).  On  the  side 
cusps  are  distinctl}*  develoi)ed  cutting  points  in  all  the  species  I 
have  examined,  excepting  lacvigatus  and  cellariun^  in  which  I  find 
no  trace  of  cutting  points.  These  points  when  present  vary  in 
development  in  the  various  species,  gcnerall}'  disposed  to  be  tri- 
angular and  somewhat  aculeate  in  form,  thus  bearing  a  resem- 
blance to  tlie  cusp  of  the  marginal  teeth.  The  greatest  develop- 
ment of  tlic^e  cutting  points  is  seen  in  Z.  capnodea  (pi.  II.,  fig.  6; 
pi.  III.,  fig.  12).  i  have  given  on  pi.  III.,  fig.  12, an  onlarge^l  view 
of  a  central  in  Z.  raprwdrH;  abed  gives  the  Imse  of  attachment, 
e  the  reflected  portion  of  the  tooth,//  the  subobsolcte  side  cusps, 
h  the  median  cusp,  i  the  cutting  point  of  the  median  cusp,  g  g 
the  cutting  points  of  the  side  cusps.  The  general  outline  of  the 
central  tooth  is  graceful  and  slender  as  compared  with  the  other 
genera,  exc«*pt  Limax  and   Vitrina. 

The  lateral  teeth  in  Znnit*'ii  arc  of  the  same  type  as  the  central 
but  are  renderc<l  unsymmetrical  (as  usual  in  tlie  laud  shells)  by, 
the  suppression  of  the  inner,  lower,  lateral  expansion  of  the  base 
of  attachment  and  the  inner  side  cusp  and  cutting  point.     It  is 

'  Tlio  (•hiirfitl«T«i  of  the  "^rpftrato  t«*eth  of  this  species*  arc  hettcr  shown  in 
pi.  XVII..  «::.  :j. 
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only  in  Z.  Oundlachi  (pi.  III.,  fig.  10)  that  I  have  observed  the 
inner  side  cutting  point,  and  in  this  species,  even,  the  lateral  teeth 
are  still  sufficiently  un symmetrical  to  be  readily  distinguished  from 
the  centrals ;  in  Z,  Binneyanus  there  is  also  a  kind  of  inner  cut- 
ting point.  As  mentioned  above,  the  number  of  these  lateral 
teeth  varies  in  the  respective  species,  and  is  so  nearly  constant  as 
to  be,  I  believe,  a  good  specific  character.  I  find,  however,  some 
difficulty  in  deciding  in  all  cases  where  the  true  laterals  end  and 
the  transition  teeth  commence,  so  gradual  is  the  change  in  some 
species.  Of  two  Unguals  of  Z.  intertextus  examined,  I  found  one 
to  have  12,  the  other  14,  perfect  laterals.  The  number  of  lateral 
teeth  in  the  different  species  is  given  below. 

The  teeth  forming  the  gradual  change  from  laterals  to  marginals 
are  best  illustrated  in  the  case  of  Z.  Issvigatus  (pi.  II.,  fig.  2),  the 
first  four  side  teeth  being  transition  teeth.  As  already  stated 
above,  this  species  wants  entirely  the  perfect  laterals.  In  Z.  eel- 
lariua  (pi.  II.,  fig.  3)  the  two  transition  teeth  have  an  inner  lateral 
spur  near  the  top  of  the  cusp.  The  only  lateral  of  this  species 
has  also  peculiarities  in  its  form  easily  seen  in  the  figure,  but  diffi- 
cult of  description. 

The  marginal  teeth  of  Zonites  are  quite  like  those  of  Olandina 
and  Macrocyclis  (see  above).  The  curve  of  the  transverse  rows, 
the  rapid  increase  and  gradual  decrease  in  size  as  they  pass  off 
laterally,  is  shown  in  pi.  II.,  fig.  1,  3,  and  in  the  several  wood-cuts 
I  have  given.  The  number  of  marginal  teeth  in  each  species  ex- 
amined is  given  below  ;  it  must  be  borne  in  mind,  however,  that 
the  number  is  not  constant  in  any  given  species,  though  the  range 
of  variation  in  number  seems  limited  in  the  respective  species. 
Thus,  though  I  have  found  a  slight  difierence  in  the  count  of  teeth 
of  Z,  inomatus^  I  have  every  reason  to  believe  I  shall  never  find 
it  to  have  as  many  teeth  as  in  Z.  fuliginosus.  It  appears,  there- 
fore, that  the  count  of  teeth  has  a  decided  specific  value,  at  least 
in  most  cases. 

The  rapid  increase  and  subsequent  gradual  decrease  in  size  of 
the  teeth  as  they  pass  off  laterally,  though  it  appears  usually  a 
generic  character,  is  somewhat  modified  in  some  species.  Thus  in 
one  lingual  membrane  of  Z.  intertextus  examined  I  find  a  much 
more  gradual  and  regular  decrease  from  the  first  to  the  last  mar- 
ginal tooth. 

The  marginal  teeth  in  Zonites^  and,  indeed,  all  the  Vitrininse,  are 
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more  separated  than  in  Helix^  and  the  se[)arate  rows  are  more 
widely  removed  the  one  from  the  other,  especially  near  the  outer 
margin  of  the  membrane. 

Though  the  simple  aculeate  form  of  marginals  seems  a  generic 
character  in  Zonites^  we  find  the  marginals  bifid  in  Z,/uIcum  (pi. 
XVII.,  fig.  5),  and  bifid  or  even  trifid  in  Z.  Gundlachi  (pi.  II L«  fig. 
10),  also  for  the  first  four  marginals  in  milium.  This  character 
reminds  us  of  Vitrina  (see  below) ;  Viirinoconun  (Semper,  Phil. 
Archip.,  91) ;  Vitrinoidea  (Ibid.,  p.  85);  Vitrinopsis  (Ibid.,  p.  86), 
and  the  numerous  genera  of  disintegrated  Nanina :  also  some 
species  of  Limax.  The  first  marginals  of  Z.  exigutut  have  a  side 
spur. 

Taking  the  general  characters  of  dentition  into  consideration 
Zonites  is  nearest  allied  to  Limax  among  our  genera,  but  In  the 
latter  the  marginals  are  generally  more  slender  or  spine-like,  and 
have  a  less  sole-like  base  of  attachment. 

The  approximate  count  of  teeth  in  the  various  species  now 
follows : — 

Zonites  capnodrs  (pi.  III.,  fig.  12;  pi.  II.,  fig.  6)  has  66—1 — 66 
teeth,  with  li  perfect  laterals  on  each  side  the  median  row.  An- 
other si)ecimen  gave  40—1 — 4(>  teeth,  with  70  rows  of  teeth  in  alL 

Z.  fulifjinomn  (pi.  II.,  fig.  7)  gave  87  rows  of  64—1—64  teeth. 
A  nother  specimen  57 — 1 — 57.  Both  Unguals  have  4  perfect  laterals. 
Fig.  ft  gives  Ww  eighth  marginal  from  the  outer  edge. 

Z.  friahiliic  (pi.  M.,  fi.L^  4  '  has  57—1—57  teeth  with  6  laterals. 
Fijr.  h  ^ivcs  the  extreme  marixiiials  of  two  adjacent  rows. 

Z.  rndfiruM^  in  known  «inly  by  the  description  and  figure  of 
Fi-^cher  and  Crosse  (Moll.  Mex.  et  (iuat.  141^  pi.  VIII.,  fig.  i:5-l»'.). 
There  are  7.'i — 1 — 75  teeth  witli  5  lateral>*. 

Znnitrn  lsfi'njntii:i  (pi.  II.,  (ijT.  K  '1  is  jK-euiiar  in  having  no  cut- 
ting' points  to  the  side  cusps  (►f  the  central  teeth,  and  no  |)erfect 
latrnil  teeth.  I  fountl  in  one  s|K*cinien  -Js  rows  of  10 — 1 — 10  teeth. 
Aiiolhtr  K|HMinien  had  17—1—17  teeth.  One-half  of  one  transverse 
row  with  the  central  tooth  is  figured  on  pi.  II.,  fig«  !•  ^  more 
enlari:i<l  view  of  a  |>ortion  is  given  in  fig.  *2. 

'  I  will  lirn-  iiHMtiiui  thai  Sfin]M»r,  Arrhip.,  Phil.  7S.  pi.  HI.,  fig.  27; 
pi.  v..  1^)*.  "JI,  tKMins  \W  •ji'iiitulia.  jaw.  ami  ilmtitioii  of  a  ZoniUs  fmm 
•rtniH-^MT,  which  lit-  rrlrrs  to  /.  hiruhrfitu*.  Say.  I  do  not  know  what 
^IKM'ii  H  lir  hail  litfMn-  him.  /.  luruf'mtnn  is  not  lonnil  in  Tenncwef.  See 
Ann.  N.  Y.  L\c.  N.  11.,  pi.  XI.,  liu'.  24. 


NATURAL  SOIENGES  OF  PHILADELPHIA.  165 

Z.  demis8U8  (pi.  III.,  fig.  6,  b  is  the  15th  tooth)  has  45 — 1 — 45 
teeth,  with  15  laterals.  My  specimen  was  one  of  the  large  East 
Tennessee  form,  called  Z.  acerrus  by  Dr.  Lewis.  The  typical  form 
from  near  Mobile  has,  however,  a  perfectly  similar  dentition. 

Z.ligerus  (pi.  III.,  fig.  11,6  is  the  18th  tooth  ;  c,  a  profile  of  one 
nearer  the  central  line).     Teeth  38 — 1 — 38  with  14  laterals. 

Z,  intertextus  (pi.  III.,  fig.  8,  6  is  from  near  the  outer  margin). 
I  find  difficulty  in  counting  the  teeth  on  one  specimen  examined 
by  me,  but  I  believe  there  are  61 — 1 — 61.     There  are  12  perfect 
laterals.     Another  specimen  has  55 — 1 — 55  with  12  laterals 
Z.  subplanus^  not  examined. 

Z.  inomatus  (pi.  IL,  fig.  5,  fig.  b  is  the  21st  tooth).  One  spe- 
cimen had  37  rows  of  23—1 — 23  teeth.  Another  had  26 — 1—26. 
Both  had  only  two  perfect  laterals. 

Z.  sculptilis  (pi.  III.,  fig.  2,  b  are  extreme  marginals)  40 — 1 — 40 
teeth  with  4  perfect  laterals. 

Z.  Elliotti  (pi.  III.,  fig.  5,  b  an    extreme  marginal)  32 — 1 — 32 
teeth  with  6  perfect  laterals. 
Z.  cerinoidevSj  not  examined. 

Z.  cellarius  (pi.  II.,  fig.  2,  one-half  of  one  transverse  line  with 
the  median  tooth)  14 — 1 — 14  teeth.  There  can  hardly  be  said  to 
be  one  perfect  lateral.  For  the  other  abnormal  characters  of  this 
lingual  membrane  see  p.  163.  The  figures  of  dentition  of  the 
foreign  form  (by  Lehmann,  Lindstrom,  etc.)  agree  with  mine. 
Z.  Whitneyi^  not  examined. 

Z,  nitidus.  See  Lehmann,  Lebenden  Schneckcn,  etc.  p.  72,  pi. 
X.,  fig.  23,  for  description  and  figure  of  the  European  form.  In  a 
specimen  from  Baldwin  County,  Alabama,  furnished  by  Dr.  E.  R. 
Showalter,  I  find  25—1—25  teeth  with  5  laterals— (pi.  XVII.,  fig. 
7,  b  is  an  extreme  marginal.)     Lehmann  gives  28 — 1 — 28. 

The  specimen  examined  had  the  dart-sac  and  dart  described  in 
the  European  form. 

Z.  arboreus.  Morse  gives  82  rows  of  21 — 1 — 21  teeth  each. 
My  specimen  (pi.  XYIL,  fig.  4,  b  is  an  extreme  marginal)  has 
about  16 — 1 — 16  with  5  perfect  laterals.  There  are  distinct  side 
cusps  as  well  as  cutting  points  to  the  central  and  lateral  teeth. 

Z,  viridulus  (pi.  XVII.,  fig.  6).  Morse  gives  54  rows  of 
27 — 1 — 27  teeth  each.  I  have  figured  the  central  and  first  lateral, 
with  one  extreme  marginal  tooth,  drawn  from  a  specimen  furnished 
me  by  Mr.  Allen  of  Orono,  Maine.    I   find  three  lateral  teeth. 


166 


or  TBB  ACADIMT  OT 


Morse  gives  a  similar  figure.  The  European  Z,  otridulut  %m 
Sgured  by  LebuiAnn  (Z.  purui)  hat  a  similar  dentition ;  h«  givea 
23—1—23  teeth,  with  3  laterals. 

There  are  decided  side  cups  as  well  aa  cutting  points  to  central 
and  lateral  teeth. 

Z.  indentalut  (pi.  XVII.,  fig.  3).  The  lingual  ezatnined  but 
38—1—38  teeth,  with  3  perfect  laterals.  Morse  counted  53  row* 
of  39 — 1 — 39  teeth,  also  three  perfect  laterals. 

Z.  timaiulug  (pi.  III.,  fig.  3),  has  33—1—23  with  5  laUrals. 

Z.  minugculus  (pi.  XXI.,  fig.  9).  Morse's  figure  shows  four 
perfect  laterals.  He  counted  52  rows  of  12—1—12  teeth.  It  will 
be  noticed  that  his  figure  does  not  show  the  cutting  points  of  the 
side  cups  of  the  central  and  lateral  teeth,  which  I  have  fbund  in 
specimens  lately  examined  from  Florida.  I  found  a  similar  num- 
ber of  teeth. 

Z.  milium  is  described  by  Morse  (fig.  I>),  as  having  68  rows,  of 
IT— 1—11  teeth,  with  only  S  perfect  laterals.    The  next  six  teeth 

Fig.  6. 


arv  shiiwn  to  be  billil,  not  only  the  one  or  two  transition  teeth, 
but  thi- 'IcL'iiltMl  mnr^iiinU.  I  hmv  also  drawn  the  membrane  of 
this  »i>i'i'ii's  (pi.  XVll.,  fig.  S).  1  fuuiid  IS— 1— 18  teeth,  with  3 
iBti-rikJN. 

The  ]ii-ciiliarity  of  the  lingual  of  this  fl[M>cic8  is  the  great  de- 
n;l<>]iinL'i)t  iif  the  central  tooth.  Tiie  jaw  also  is  peculiar  in  having 
v«.Ttii':d  olinnnclx  worn  upon  its  anterior  surface,  extending  down 
to  till'  cutting  margin  (kcc  fig.  7,  cojiied  from  .Morse).   These  chan- 
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QelB  are  probably  worn  by  the   greatly  de- 
veloped central  tooth  of  the  lingual  membrane. 
I  do  not  agree  with  Morse  in  considering  the 
[itorM.]  great  development  of  the  central  tooth,  and 

the  channels  on  the  jaw  as  generic  characters. 
Z.  Biniieyanus  is  described  by  Morse  with  60  rows  of  23 — I — 23 
teeth,  with  two  perfect  laterals  which  have  a  form  of  inner  side 
catting  point. 

On  pi.  XYII.,  fig.  13, 1  give  a  figure  of  the  teeth  on  a  membrane 
examined  by  me,  kindly  furnished  by  Mr.  Anson  Allen,  of  Orono, 
Maine.   Iflnd  19 — 1 — 19  teeth,  with  3  laterals.  I  doubt  there  being 
any  inner  cutting  poiuts  to  the  lateral  teeth. 
Z.  ferreua  (pi.  XVII.,  fig.  9),  is  described  by  Morse  with  39 
rowsof  20— 1—20  teeth.    I 
F>K-  8.  found  20—1 — 20  teeth  also, 

with  2  laterals.     The  cen- 
tral   tooth    is  greatly  de- 
veloped, and  the  jaw  (fig. 
iS     vertical    median 
channels,  or  groves,  as  in 
Z.  miliuQi  (see  above,  fig.  ^). 
Z.  con^ectus,  not  examined. 
Z.  exiguns.    I  give  here  a  copy  of  Morse's  figure,  having  69 


rows  of  16 — 1 — IG  teeth,  with  i  perfect  laterals.  The  transition 
teeth  and  several  of  the  adjoining  marginals  are  described  by 
Morae  with  a  small  side  spur  to  their  cusps,  apparently  of  the 
same  type  as  I  have  figured  for  Macrocyclis  Vancouverensin  (pi. 
I.,  fig.  4).  On  pi.  XVII.,  p.  14, 1  give  a  drawing  of  a  specimen 
examined  by  me.  I  found  16 — I — 16  teeth  with  5  laterals. 
Z,  chereinellui,  not  examined. 
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Z.  capsella  (pi.  III.,  fig.  4),  25—1—25  teeth,  with  3  perfect 
laterals,  and  one  tranBitioii  tooth. 

Z.  falous.  Morae  gives  80  rows  of  18—1—18  teeth,  with  7 
laterals.  The  specimen  examined  by  tne  (from  Orono,  Maine) 
has  30—1 — 30  teeth  with  8  perfect  laterals.  The  difference  in  the 
marginals  is  nniiBual  for  two  individuals  of  the  same  species. 

The  peculiarity  of  the  lingual  is  the  bifurcation  of  all  the  mar> 
ginal  teeth.  On  pi.  XVII.,  Sg.  5, 1  have  drawn  one  central  with 
its  adjacent  lateral,  and  one  marginal  extracted  trom  a  Maine 
specimen. 

By  the  bifurcation  of  the  marginals  this  species  is  allied  to  Z. 
Oundlachif-^bich,  however,  has  even  some  of  its  mai^nals  tricus- 
pid, and  tricuspid  laterals. 

The  American  form  here  under  consideration  was  described  by 
Mr.  Say  under  the  name  chersina.  Judging  from  its  shell  alooe, 
it  seems  identical  with  the  European  L.  fuloue.  It  has  thus  been 
considered  one  of  the  circuiupolar  species  common  to  the  three 
continents.  My  confidence  of  this  identity  is  now  shaken  by  a 
study  of  the  description  and  figure  by  Lehmann  (Lebenden 
Schnccken,  etc.,  p.  79,  pi.  X.,  fig.  34),  of  the  dentition  of  the  Eu- 
ropean Z.fulom.  He  gives  86-100  rows  of  25 — 1—25  teeth,  the 
first  two  laterals  he  makes  tricuspid,  while  they  are  only  bicuspid 
in  our  form.  The  marginals  appear  to  be  bifid.  The  question  of 
identity  must  therefore  be  considered  as  still  open. 
'■  Fabricii.  not  examined. 
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Z,%ntemu8  (pi.  III.,  fig.  9,  b  shows  the  17th  and  18th  teeth,  c 
the  last  tooth).    Teeth  28—1—28,  with  4  laterals. 

Z.  muUidentatus  (pi.  XYIL,  fig.  1).  The  lingual  examined  had 
14 — 1 — 14  teeth,  with  2  perfect  laterals.  Morse  gives  68  rows 
with  15 — 1 — 15  teeth,  also  2  perfect  laterals. 

After  my  paper  was  prepared  I  have  had  an  opportunity  of 
examining  the  jaw  and  tongue  of  Z.  Lansingi.  It  will  be  seen 
below  that  its  ribbed  jaw  and  aculeate  marginal  teeth  do  not  sus- 
tain my  assertion  (p.  146)  that  for  the  larger  divisions  these  organs 
may  be  relied  on  as  systematic  characters.  The  result  of  my  ex- 
amination of  this  species  was  as  unexpected  as  it  is  puzzling. 

Pig.  10. 


Jaw  (fig.  10,  A)  low,  wide,  slightly  arcuate;  ends  scarcely  at- 
tenuated, blunt ;  cutting  margin  without  median  projection ;  an- 
terior surface  with  14  broad,  unequal,  crowded,  flat  ribs,  slightly 
denticulating  either  margin. 

The  first  impression  given  by  the  jaw  is  that  it  bears  narrow, 
separated  ribs,  as  in  Bulimulus^  Cylindrella^  etc.  A  more  care- 
ful study  of  it,  however,  shows  the  ribs  to  be  very  broad,  crowded, 
flat,  with  narrow  interstices  between  them. 

Lingual  membrane  with  17 — 1 — 17  teeth  :  6  laterals.  Centrals 
(fig.  10,  B)  with  the  base  of  attachment  longer  than  wide,  the  lower 
lateral  angles  expanded ;  upper  margin  broadly  reflected ;  reflec- 
tion very  short,  tricuspid ;  side  cusps  decidedly  developed,  short, 
bearing  distinct  cutting  points;  median  cusp  long,  slender,  bulg- 
ing at  sides,  reaching  nearly  to  the  lower  edge  of  the  base  of 
12 
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attachment,  beyond  wliich  projects  slightly  the  distinct,  long 
cutting  point.  Laterals  like  the  centrals,  but  nnsym metrical  bjr 
the  suppression  or  the  inner,  tower  angle  of  the  base  of  attach- 
ment, luid  inner  side  cusp  and  cutting  point  Marginals  (C)  acule- 
ate, their  bases  of  attachment  less  sole-like  than  in  Zonitea,  but 
more  ciroular  in  outline. 

Fig.  10,  C,  shows  these  bases  of  attachment.  Fig.  10,  D,  gires 
one  marginal  tooth  in  profile. 

This  is  the  Qrst  known  instance  of  a  species  with  ribs  on  its 
jaw  having  aeuleaie  marginal  teeth,  or  of  a  species  fliniished  with 
a  ZoRiYes-like  shell  having  decided  ribs  upon  the  Jaw.  It  will  be 
difficult  to  find  a  place  for  the  species  under  any  deacriptioD  of 
genus  or  subfamily.  The  shell  is  that  of  Zoniles,  but  that  genua 
has  a  ribless  Jaw  with  median  projection. 


Fig.  11. 


Fig.  12. 


^5^^=^ 


It.}    }tw  otZ./uUgli 


The  Jaw  of  Zoniten  is  arcuate,  ends  acuminated,  often  recurved  ; 
anterior  surface  without  ribs;  cutting  margin  with  a  beak-like 
projei'tion. 

1  have  examined  the  jaws  of  almost  all  the  species  enumerated 
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Zonites  and  St/alina,  respectively  diaractorized  by  the  presence  or 
absence  of  a  distinct  locomotive  disli  to  the  foot, 
^'     '  and  well-marked   fnrrowe  running  above^  and 

parallel  to,  the  edge  of  the  foot,  meeting  above 
the  extremity  of  the  tail  over  a.  distinct  caudal 
Ttuotihnum        mucous  pore  (fig.  15).     I  now  place  them  all  in 
tmpprum,  m  uft  .    ^onites,  as  all  1  have  examined  are  ao  charac- 
terized, and  I  believe  all  will  prove  to  be  so.     (See  Ann.  N.  Y. 
Lye.  N.  H.,  X.  164.)' 

The  external  orifiee  of  the  generative  organs  in  the  species  I 
have  examined  is  quite  under  the  mantle,  not  on  tlie  right  side  of 
the  head,  as  inadvertently  stated  on  p.  29  of  L.  and  Frw.  Shells,  I. 

Genoa  TITSIKA,  Drip 

To  the  description  of  the  animal  on  p.  39  of  L.  and  Frw.  Sli.  N, 
A.,  I.,  must  be  added  the  fact  of  tliere  being  a  distinct  locomotive 
disk  to  the  foot. 


The  Jaw  is  highly  arched,  ends  acuminated,  blunt ;  anterior  sur- 
face smooth ;  cutting  margin  with  a  prominent  beak-like  median 
projection.  I  have  figured  the  jaw  of  V.  limpida  on  pi.  XV I .,  flg. 
3.  I  have  found  it  to  be  tlie  same  in  V.  exUie  and  Pfeifferi.  I 
have  not  examined  either  jaw  or  lingual  membrane  in  V.  Angelica.. 
Fig.  16  gives  a  general  idea  of  the  lingual  membrane.  The  cen- 
trals have  a  quadrangular  base  of  attachment,  longer  than  broad,. 

'  I  bave  also  oliserved  the  caudal  pore  in  limiilnluii.  Z.  arboreal  bas  the 
longitudinal  furrows,  but  on  account  of  the  transparent  tissue  of  the  foot  I 
find  it  difflcuU  to  distinguish  any  caudal  pore. 

lu  Z.  Hgtrui  tbere  are  well-marked  lines  running  obliquely  towards  the 
centre  of  the  base  of  the  foot,  where  ia  an  extremely  narrow  line,  repre- 
senting, no  doubt,  the  locomotive  disk.  The  other  characters  of  Zanilen 
are  present  in  the  species. 
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The  reBection  is  short,  with  three  distinct  cusps,  the  median  long 
and  slender,  bulging  at  the  sides,  the  outer  ones  very  short;  all 
the  cusps  bear  cutting  points  in  proportion  to  their  length.  The 
lateral  teeth  are  arranged  in  straight  transverse  rows.  They  are 
like  the  centrals,  but  unsj'm  metrical  by  the  partial  suppresiion  of 
the  inner  side  cusp  and  inner  lower  lateral  expansion  of  the  base 
of  attachment,  and  the  complete  suppression  of  the  cutting  point 
to  the  inner  side  cusp.  The  marginals  have  a  sole-shaped  base  of 
attachment,  and  truly  aculeate  cutting  points,  which,  however, 
are  bluntly  bifid  at  their  points.  '  The  marginals  are  in  obliqae, 
curving  rows,  gradually  deceasing  in  size  of  the  teeth  as  they 
pass  off  laterally.  They  do  not  first  increase  and  then  decrease,  as 
in  Zoniles  and  Glandina,  or  not,  at  all  events,  to  the  same  degree. 
In  V.  limpida,  as  stated  below,  the  seventh  mai^inal  appears, 
however,  to  be  the  largest. 

In  V.  limpida  I  have  counted  30 — 1 — 30  teeth,  with  9  perfect 
laterals.  The  seventh  marginal  is  the  largest.  Another  gave 
39 — 1 — 39,  with  10  perfect  laterals.  The  membrane  figured  by 
Morse  had  25 — 1 — 25  teeth,  with  9  laterals.  I  have  figured  of  this 
species  on  pi.  IT.  one  central  and  its  adjacent  lateral  in  fig.  8  a, 
and  the  twenty-third  tooth,  which  is  one  of  the  marginals,  in 
fig.  8  6. 

Vitrina  exitis  has  about  37 — 1 — 37  teeth,  with  7  perfect  laterals. 
I  have  given  on  pi.  lY.,  Sg.  T  a,  one  central  and  lateral ;  b,  a  groap 
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species,  leaving  the  question  of  subgeneric  division  to  the  future, 
and  to  abler  hands. 

As  some  confusion  exists  in  regard  to  the  specimens  furnishing 
the  descriptions  and  figures  published  in  this  country,  I  have 
taken  pains  to  be  sure  of  the  specific  identity  of  each  specimen 
now  before  me. 

The  L.  maximum  was  collected  in  Newport,  R.  I.,  by  my  friend, 
Mr.  Sam.  Powel  It  is  the  same  individual  figured  on  p.  408  of 
my  edition  of  Gould's  Invertebrata  of  Massachusetts.  The  ex- 
ternal markings  of  the  animal  are  conclusive  proofs  of  its  identity 
with  the  European  species.  I  have,  however,  made  it  still  more 
certain  by  examining  the  genitalia,  which  I  find  agree  with  those 
of  L.  m(LvtniU8,  figured  by  Lehmann  (Lebenden  Schnecken,  etc.). 
I  find  the  dentition  agrees  also  with  the  figures  given  by  Heyne- 
mann  (Malak.  Blatt.  X.),  Lehmann  (1.  c),  and  Goldfuss  (Yerhl. 
Naturh.  Vereins  der  Preuss.  Rheinl.,  etc.). 

The -L.^au MS  was  collected  in  a  cellar  in  Burlington,  N.  J.  It 
not  only  agrees  with  the  figure  in  the  "  Terrestrial  Mollusks"  as 
far  as  its  outward  markings  are  concerned,  but  I  find  also  its 
genitalia  to  agree  with  Dr.  Leidy's  figure  in  the  same  work,  and 
also  with  the  figure  given  by  Moquin-Tandon  (Moll.  Fr.).  Its 
dentition  agrees  with  the  figures  of  Heynemann  and  Semper 
(Arch.  Phil.). 

The  L.  agrestis  was  collected  in  a  garden  in  Burlington,  N.  J. 
This  species  I  have  also  found  to  agree  with  the  figures  of  the 
external  animal  and  genitalia  given  in  the  "  Terrestrial  Mollusks," 
as  well  as  with  Moquin-Tandon's  (Moll.  Terr,  et  Fluv.  de  la 
France)  figure  of  the  genitalia,  and  Heynemann's  and  Leh- 
mann's  figure  of  the  dentition ;  also  with  the  figure  of  the  geni- 
talia given  by  Schmidt  and  Lehmann. 

The  Limax  campestris  examined  was  collected  in  the  country 
near  Burlington,  N.  J.,  by  my  friend,  A.  Ten  Eyck  Lansing.  It 
agrees  with  the  description  and  figures  in  the  "  Terrestrial  Mol- 
lusks,"  not  only  as  to  its  external  characters,  but  in  its  genitalia. 
I  will  here  mention  that  its  dentition  does  not  agree  with  that  of 
L.  Weinlandi^  Heynemann  (1.  c.  p.  212),  supposed  by  that  author 
to  be  the  same  species. 

The  Limax  Hewstoni  examined  is  a  typical  specimen,  given  by 
Dr.  J.  G.  Cooper  to  the  State  Collection  of  California.  It  was 
labelled  by  him.    There  can  be  no  doubt,  therefore,  of  its  identity. 
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The  Limax  Ingersolli  was  received  since  this  paper  was  com- 
menced.    It  has  not  yet  been  described. 

Being  thus  confident  or  the  identity  of  the  species  berore  me,  I 
will  proceed  to  describe  their  jnws  and  dentition  in  detail. 

I  have  examined  tlie  jaw  of  all  the  species,  finding  it  to  affree 
with  the  well-known  character  of  the  Jaw  in  the  genus.     It  is 
arcuate  with  slightly  attenuated,  but  blunt  ends; 
Fig.  17.  anterior  surface  smooth,  cutting  margin  with  a 

decided  beak-like  median  projection.  There  is 
often  a  central  vertical  carina  to  the  jaw.  The 
ends  are  often  more  pointed  than  is  the  jaw 
figured. 
Limax  masimun,  Linn.  (pi.  IV,,  flg.  i)  has  about  7fi — 1 — 7ft 
teeth.  The  centrals  have  a  large,  suhquadrate  base  of  attachment. 
The  reflection  is  large,  subquadrate,  and  bears  a  single  stout 
median  cusp,  which  has  a  short  cutting  point,  often  longer  than 
in  the  teeth  figured ;  the  side  cusps  are  subobsolete,  and  bear  no 
cutting  points.  The  lateral  teeth,  about  18  in  number,  are  like 
the  centrals,  but  unsymmetrical.  The  marginal  teeth  are  aculeate. 
Only  a  few  are  simple,  as  in  flg.  6,  the  balance  are  bifid,  as  in  fig. 
c.  The  bifurcation  of  the  marginals  commences  much  nearer  the 
median  line  than  in  the  specimens  examined  by  Lebraann  anti 
Heynemann.  There  are, indeed,  but  twelve  marginals  without  the 
bifurcation  on  one  membrane  examined. 

Limax  flavuK,'  Linn,  (pi.  IV.,  lig.  1).     The  specimen  examined 
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50  teeth,  with  18  perfect  laterals.  The  centrals  have  a  much  more 
graceful  outline  to  the  reflection  than  in  the  two  last-named 
species.  The  median  cusp  is  longer  and  more  slender,  with  a  more 
slender  cutting  point ;  the  subobsolete  side  cusps  are  more  marked, 
and  bear  well  developed,  triangular,  slightly  curved  cutting  points. 
The  lateral  teeth  are  like  the  centrals,  but  uns3'mmetrical  bj^  the 
suppression  of  the  inner  lateral  lower  expansion  of  the  base  of 
attachment.  There  is,  however,  an  inner  cutting  point  lying 
against  the  inner  side  of  the  cusp,  rather  than  in  a  position  cor- 
responding to  the  outer  cutting  point ;  it  is  very  difficult  of  de- 
tection, being  on  a  different  plane  from  the  outer  cutting  point, 
and  readily  confounded  with  the  inner  lower  angle  of  the  base  of 
attachment.  It  is  figured  by  Lehmann  and  Heynemann.  The 
marginals  are  long  and  slender,  without  bifurcation  even  on  those 
on  the  extreme  edge  of  the  membrane.  Fig.  105  of  p.  63  of  L. 
and  Frw.  Shells  N.  A.  I.,  probably  was  drawn  from  a  specimen 
of  this  species,  certainly  not  from  one  of  Jlaous. 

Goldfuss  (1.  c.  pi.  v.,  fig.  4)  omits  the  cutting  points  from  his 
figure. 

Limax  ffewstoni,  J.  G.  Cooper  (pi.  IV.,  fig.  2).  The  centrals 
and  laterals  are  of  the  same  type  as  in  the  last  species,  witti  this 
important  difference,  that  there  is  a  well-developed  cutting  point 
of  the  usual  form  (not  the  peculiar  form  as  in  L.  agresiis)  to  the 
inner  subobsolete  cusp  of  the  laterals,  and  the  inner  lower  lateral 
expansion  of  the  base  of  attachment  of  the  laterals  is  not  sup- 
pressed as  usual  to  make  the  laterals  unsymmetrical.  From  this 
it  follows  that  the  central  teeth  are  with  difficulty  distinguished 
from  the  laterals,  until  the  outer  ones  are  reached,  when  the  inner 
cutting  point  and  inner  lower  lateral  expansion  of  the  base  of 
attachment  are  suppressed  as  in  the  other  species  of  Limax,  The 
marginal  teeth  are  not  bifid.  Teeth  30 — 1 — 30,  with  14  perfect 
laterals.  Fig.  b  represents  the  very  last  marginals.  As  in  the 
membranes  of  almost  all  species  of  land  shells,  there  is  consider- 
able dififdrence  in  the  marginals  on  different  portions  of  the  same 
membrane.     Those  figured  are  the  least  slender. 

This  species,  by  the  presence  of  the  inner  cutting  point  of  the 
laterals  and  non-bifurcation  of  the  marginals,  resembles  Limax 
(^Amalia)  gagate,%  as  figured  by  Semper  (Phil.  Archip.,  pi.  XL),  and 

nutida  Mollusker,  pi.  I.,  ^g.  3),  disagrees  with  my  observation  by  the  bifur- 
eation  of  the  marginals. 
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A  null  in  manjinata^  as  figureil  by  Heynemann  (1.  c.  pi.  1 11^  fig.  7). 
(foliUuMH  also  (I.  o.  lS5t»,  pi.  IV.,  fig.  3)  figures  the  deDtition  of 
A.  miirtjinatus  as  the  same. 

Li  maw  r<im/>('j</rc>«  Binncy  (pi.  IV.«  fig.  5,  a.  6.  c).  One  speci- 
iiiiiii  hiiH  40 — 1 — 40  teeth,  IS  perfect  laterals.  Another  gives 
:ti; — 1 — ats  with  11  i>erfeot  laterals.  The  centrals  and  laterals  are 
nt'  the  siiiiio  tyi>e  as  iiesi'hbed  above  in  L.  agreidU^  excepting  that 
there  is  no  iK'i'uUar  inner  side  cutting  point  to  the  first  laterals. 
Alioui  half  v»f  the  marginals  are  bifid.  I  find  great  diflleoltj, 
h(iwo\er,  in  iU-ti^*tin^  any  bifurcation  on  the  extreme  maiginmls. 

A  s  statiHl  alK>ve,  Heynemann *s  figure  of  the  dentition  of  L^  Wei^ 
Ittud^  rould  not  have  t>eeu  drawn  from  this  species.  I  luiTe  no  in- 
toiinatii»n  in  reganl  to  L.  IVf^i nlandi  other  than  what  I  find  in 
Nhilak.  lUatt.  X.  :fl^.  pi.  III.,  tig.  1.  Juiiging  from  the  dentition 
Hh>no  I  should  hanily  cnnsiiier  it  distinct  from  agre9ti$. 

/..  :\tmi^sfriit  ilitTepi  greatly  in  its  genitalia  from  L.  agrewtit^ 
\o  which  it  h.is  U*en  compartnl. 

This  compI«:tes  the  INt  of  North  American  Limacea  now  known. 
1  will  ad>l  that  rit/2j-4/''>ij'  slU'I  rl/i*:uj*  are  put  by  Heynemann  in  the 
N,  »;.  }h*jn^iu*ir^rfia :  atjr^^iA  in  ».  g.  Ajri^imax :  campetttrig 
wouM  K*  p!:ic*:»l  ry  him  in  *.  jj.  Maia^^dimajc :  while  Hetaioni 
wtiuhl  lie  plrioed  hy  him  in  the  genus  Amalia, 

Since  tbt-  arjow  wa^  written  1  have  received  specimens  collected 
in  the  monntiir.^  fif  ^'^I'ira'lo  by  Mr.  Frnest  Ingersoll,  of  a  species 
\"i  whii'j  I  ;:''■;'-•:  '.:>:  i.ariitr  L.  /  ■;>  r.-*..'.'*.  A  full  description 
\M;1  1 .'  I  I*'..-  •  :  .'i*.  r.  I  •*:"!  ht.re  simj-ly  -itatt-  that  there  ar^* 
;.n  _i — .''I  :. .  •  .  #..•..  1-  |-riV'Ci  lutcraU.  All  the  mari;inals  have 
;i  '••!•::•.  'J  .r  V/  •:.•  ■  .v..:.^  i«»ini,  ^<i  that  they  may  l»e  said  to  l>e 
!.,  ir.v;   •   r;'i. 

'\  :.»  •iiTiV'^r,  '.f  Ln.-'tj-  i^  rrarlv  allit-il  X**  that  of  Z'^n  i /♦•#*.  The 
l;i'ti:u  *»t"i  art-  :irrai.;j'"i  in  ^traiL'ht  tran>verse  rows,  the  ma r- 
i::!.:i!-«  irj  i.Mi-i'it-  r'»»-.  a-*  ai-iiliati-  uKirninal  tttth  always  are. 
'1  111-*  It-Ill l».'ii<'\  t'»  of.jj.jiiity  in  thi.-  low^  nf  aonloate  tei'lh  we  have 
M'l  n  n.«-l  j'iriiijly  sLi^wn  in  filni'tfuin.  To  «»hi»w  the  general 
Ml  r:iii.:«  nuiii  "I"  tin.-  !»'»ili  in  ^trriiiht  and  oMitiue  rows  I  re|>eat 
thf  lljiiri-  Sy  .M»»r^«-  in  L.  an<l  Krw.  Sli.  N.  A.  1.,  which  was  pro- 
I'liMy  ilr:i«n  fiMin  L.  '/•;/•» .,oy.  It  nui^t  N'  iM^rnv  in  mind  that  this 
fiiriin-  i**  not  iiitt- iiilt.'<i  t<»  >Imov  \\\%-  characlt- rs  of  thr  separate  teeth, 
t'lH  xUiirh  I  nlVr  t«»  my  |»l:ilf. 

Tin-  i:tijn>  Ltin'tj-  «liiUi>  iV'tni  Z'*»r'\<  in  its  dentition  by  bar- 
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ing  more  Blender,  spine-like  marginals,  instead  of  the  short, 
strictly  aculeate  form.  The  base  of  attachment  of  the  marginals 
in  Limax  is  also  different,  being  less  aole-likc,  and  more  irregu- 
larly circular  on  the  extreme  marginals.    Another  difference  is 

Rg.  18, 


mwm^f^ 


that  the  marginal  teeth  do  not  increase  in  size  so  rapidly,  and 
tbeo  decrease  gradually  as  they  pass  off  laterally,  thus  giving  an 
irregularly  crescentic  form  to  each  half  of  every  transverse  row. 
In  L,  maximus  the  marginal  teeth  decrease  gradually  in  size  fVom 
ttie  first  to  the  last.  It  is  the  same  with  agreslis,  and  I  believe 
the  character  to  be  generic. 


b.  Jaw  in  one  ungle  piece,  marginal  teeth  quadrate. — Helicin^. 

In  grouping  the  genera  of  Seticime,  I  have  placed  (1)  those 
whose  jaw  has  no  distinct  ribs  upon  its  anterior  surface;  (2) 
those  whose  jaw  has  decided  stout  vertical  anterior  ribs;  (3) 
tbose  whose  jaw  has  delicate,  distant  ribs  generally  running  ob- 
liquely towards  the  median  line  of  the  jaw. 

(1>  Jaw  without  decided  ribs  on  its  anterior  surface. 

G«iii>P&TULA,Hald, 
la  none  of  the  American  species  of  this  genus  have  1  found  a 
jaw  with  distinct  well-formed  ribs  as  in  Helix.    In  several  species, 


Fig.  30. 


jMwot  Fatulaatumeui.    [Morw.]       Jaw  of /'ain^■  Krt  Kdio     [Mone.]  Jb> 

all 

liowever,  such  as  slrigoea  and  Cooperi,  there  are  distinct  tiai 
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Habobsolete  ribs  near  the  cutting  margin.     In  a»teriiscun  tb«re  tn 
coarse   wriultles,    resembling   subobsolete   ribs.     In  pe.rgpediva^ 
gtriatelta,  and  Tdalioensia  there  are  sucli  wrinkles,  and  also  coaret 
vertical  strife.     I  have  not  Tound  tbe  strife  as  oblique  as  sliown  i^ 
fig.  20.    In  solilara,  alternata,  and  ffemphilli  there  are  no  trac** 
of  either  ribs,  wrinkles  or  striie.     In  all  these  speci<!B  there  is  ^ 
tendency  to  a  median  projection  to  the  cutting  edge.    This      " 
greittly  developed  in  aolitaria,  alternata,  and  especially  In  Bev^  ^ 
hilli.     The  last  two  species  have  also  a  mucb  more  arcuate  ji_~*' 
than  the  others.     I  have  not  seen  the  jaw  of  Haydeni,  Cumb^^si 
landiana,'  tenuislriata,  Horni,  pauper,  incnistala,  or  vortex. 

Patula  i»  described  by  von  Martens  as  having  a  ribbed  ja     — 
which  does  not  agree  with  my  observations  on   the  jaw  of  o    ^ 
North  American  species.  As  there  appears  considerable  confusi^   . 
in  regard  to  the  limits  of  the  genus,  I  think  it  best  to  make  ^ 
reference  here  to  any  species  foreign  to  America. 

Fig.  23. 
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tinct  cutting  points  upon  these  cusps.  Such  cusps  and  points  are 
present  in  solitaria  (pi.  YII.,  fig.  9),  alierncUa  (fig.  5),  perspectiva 
(fig.  3),  strtatella  (fig.  10),  Hemphilli  (fig.  6),  Idahoensis  (fig.  4), 
asteriscus  (pi.  XVIII.,  fig.  9). 

I  do  not  detect  these  cusps  in  P,  strigosa  (pi.  YIL,  fig.  1), 
Coaperi  (fig.  2),  probably  the  same  species,  or  Cumberlandiana^ 
excepting  on  the  outer  laterals  (see  pi.  YIL,  fig.  1  d). 

The  central  and  lateral  teeth  of  all  the  species  examined  by  me 
are,  in  other  respects,  as  usual  in  the  Helicinse,  It  will  be  noticed 
that  the  base  of  attachment  is  subquadrate,  the  reflected  portion 
large  (except  in  asteriscus)^  the  cusps  short,  the  cutting  points 
short. 

All  the  outlines  of  the  teeth  are  less  graceful  than  in  Zonites. 
The  lateral  teeth  are  made  unsymmetrical  by  the  suppression  of 
the  inner  lower  angle  of  the  base  of  attachment,  and  the  less  de- 
velopment, if  not  suppression,  of  the  inner  cusp,  which  loses  the 
cutting  point  also.     The  marginal  teeth  are  quite  different  from 
those  of  Zonites^  Limax^  Vitrina^  Macrocyclis^  and  Qlandina  in 
not  being  aculeate.    They  are  more  crowded  than  in  those  genera. 
They  have  a  quadrate  base  of  attachment,  not  sole-like,  shortened 
on  its  inner  lower  side,  but  produced  at  its  outer  lower  margin. 
The  reflected  portion  is  as  wide  as  the  base  of  attachment,  is  more 
produced  than  in  the  central  and  lateral  teeth,  retains  its  width 
throughout,  and  bears  two  oblique,  blunt  cutting  points,  the  inner 
one  always  much  the  larger  and  longer,  and  the  outer  one  of 
irhich,  in   most  of  the   species,  has  a  tendency  to  bifurcation. 
There  is  considerable  variatibn  in  these  cutting  points  even  in  the 
^ame  lingual  membrane,  but  as  a  general  thing  it  may  be  said  that 
be   marginal  teeth   are  but  a  modification  of  the  form  of  the 
aterals.    The}'  decrease  in  size  greatly  at  the  outer  edge  of  the 
Ingual  membrane. 

It  must  be  borne  in  mind  that  the  cutting  points  vary  in  de- 
'^lopment  on  different  portions  of  any  one  lingual  membrane.     I 
Ave  in  each  case  chosen  for  drawing  such  individual  teeth  as 
^pear  best  to  illustrate  the  general  character  of  the  dentition. 

In  P.  strigosa  (pi.  YIL,  fig.  1)  there  are  50 — 1 — 50  teeth,  with 
S  perfect  laterals,  c  is  an  extreme  marginal.  I  give  in  fig.  e  a 
<^ntral  tooth  drawn  from  the  membrane  of  an  embryonic  young 
L->und  in  the  oviduct. 
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J\  fiflifan'n  (pi.  VII.,  fig.  9)  has  25 — I — 25  teeth,  with  14  perfect 
laterals.     The  transition  to  marginals  is  very  gradual. 

P.  Cfx^ppri  (pi.  VII.,  fig.  2),  29—1—29,  with  11  perfect  laterals. 

J\  JJemph  m  (pi.  VII.,  fig.  6)  has  20—1—20  teeth,  with  7  perfect 
laterals. 

P.  Idahf^entiis  (pi.  VII.,  fig.  4)  has  33—1—33  teeth,  with  14 
perfect  laterals.  The  transition  from  the  laterals  to  the  marginals, 
however,  is  very  gradual. 

/'.  IJayfb'tii  not  examined. 

P.  alUjrnata  (pi.  VII.,  fig.  5).  One  membrane  has  121  rows  of 
:j4 — I — 34  teeth,  ten  of  which  are  fierfect  laterals.  The  variety 
7n»/r</ajr,  pi.  VII.,  fig.  7,  agrees  with  it  in  dentition,  except  the 
number  of  teeth.     I  counted  20 — 1 — 20,  with  5  |>erfect  laterals. 

P.  Cumherlaiuliann  (pi.  VII.,  fig.  8)  has  24—1—24  teeth,  with 
alK)nt  13  i>erfect  laterals.  There  is  an  api)earance  of  a  side  cutting 
l>oint  to  the  third  tooth,  a  decided  one  be^'ond  the  sixth. 

/'.  tt'iiuiiftriata^  not  examined. 

/'.  perni>t't'thm  (pi.  VII.,  fig.  3),  15 — 1 — 15  teeth,  7  perfect 
laterals. 

P.  ^friatrlla  (pi.  VII.,  fig.  10),  20—1—20  teeth,  with  8  perfect 
laterals.     Morse  gives  10 — 1 — 10. 

/'.  rortex  (pi.  XX.,  fig.  4),  18 — 1 — 18,  with  8  laterals.  A  marginal 
tooth  is  shown  in  b. 

/'.  [injt^rAolli^  niand.  The  species  should,  |)erhap8,  bi»  placed 
ill  MirrnjJnjitti,  Jawof  sniiio  tyiwas  in  //.  Lfin^tingi  (aljove),  with 
'2-2  ril»s.  Teeth  \i\ — I — ItJ,  with  a  gradual  change  from  laterals  to 
iiiaririii.-ils.  The  latter  are  low,  wide,  with  one  inner,  long,  blunt 
ciittin;;  point,  and  one  outer,  small,  blunt.  The  side  eusps  and 
rntlin;:  |>oints  of  eentraU  and  laterals  arc  well  dcvcloj)ed. 

/'.  fnnt/nt\  J/nrni,  tnrruHfnfa^  not»examine<l. 

J\  #/>7*rM#i/^0(|>l.  XVIII.,  tijr.  \)).  Morse  gives  T7  rows  of 
1:;_.| — l.'Mretli;  i\  perfect  laterals.  I  eounte<l  11 — 1 — 11,  with  5 
P^'iTt'it  laterals.  The  relleeted  portion  of  the  central  teeth  isipiite 
small.     The  iiiar«;inal  teelli  are  like  those  of  Pupa, 

It  will  he  seen  that  Pntula  differs  from  all  the  pret^eding  generm 
by  till'  iufsenec  nf  ({imdrate,  not  aculeate,  marginal  tiHHh.  a 
<  liaiai  Trr  HliartMl  by  all  the  siicceedinij  jjenera.  There  diH.»s  not 
ai»|M-ai  aiiv  vrry  essential  cliaraclrr  in  the  dentition  by  which  to 
«li>i:ij.jiiisli  it  fnnn  many  of  American  sub-i^«'Uera  of  /A7i>,  as  will 
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n  below.  It  will  be  noticed  that  one  species,  asteriscus^  has 
nal  teeth  like  those  of  Pupa  and  Vertigo, 

Genns  HEMITBOCHTTS,  Sw. 

A.nn.  Lye.  N.  H.  of  N.  Y.,  X.,  341, 1  have,  in  connection  with 
lend  Mr.  Bland,  shown  the  necessity  of  using  this  name  in 
*ence  to  Polymita, 

3  jaw  is  arched  with  acuminated  ends,  smooth  anterior  surface, 
and  decided  ;nedian  prominence  to  cutting  margin. 

23.  Fig.  23  represents  the  jaw  of  H,  varians.  The  lin- 
1^^  gual  membrane  (pi.  XIII.,  fig.  1)  has  about  33 — 1 — 33 
*^^  teeth,  another  specimen  gave  43 — 1 — 43  teeth,  with 
^  IT  perfect  laterals.  The  central  tooth  has  a  long, 
®'  ^'  narrow  base  of  attachment  with  lower,  outer  angular 
expansions  and  incurved  lower  margin.  The  reflected 
>n  is  only  about  one-half  the  length  of  the  base  of  attachment, 
>rt,  and  bears  one  short,  stout  cusp  with  an  equally  short, 

cutting  point;  the  side  cusps  and  cutting  points  are 
ste.  The  laterals  are  the  same  as  the  centrals,  but  unsym- 
cal.  The  outer  laterals  have  a  side  cusp  and  cutting  point, 
narginals  are  low,  wide,  and  have  one  broad,  long,  oblique, 
ly  bifid  cutting  point,  the  inner  division  the  smaller,  and 
Y  much  shorter  side  cutting  point.    This  side  cutting  point 

0  sometimes  bluntly  bifid  in  the  extreme  marginal  teeth. 

e  dentition  of  the  other  species  of  this  genus,  extralimital  to 

1  America,  examined  by  me,  agrees  with  that  of  this  species. 
Pr.  Phila.  Ac.  N.  S.,  1874,  56.) 

Genns  TEBEKNOPHOBTTS,  Binn. 

e  species  only  is  known  to  exist  in  North  America,  T.  Caro- 
isis.  It  has  an  arched  jaw  (fig.  24),  with  blunt,  scarcely 
attenuated  ends,  ribless  anterior  surface,  and  decided 
;.  24.  blunt  median  projection  to  the  cutting  edge.  The 
jaw  is  thick,  coarse,  with  vertical  and  parallel  trans- 
verse lines  of  reinforcement,  but  has  no  appearance 
of  ribs.  I  have  verified  this  fact  by  examining 
^  ^^  numerous  specimens  of  all  ages  from  various  parts 

iiientu.      ^^  ^^®  country.     My  observations  have  been  con- 
firmed   by  Morse,  also   (Journ.    Portland    Soc.  N. 
$64,  7).     I  am  therefore  inclined  to  doubt  the  identity  of  the 
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s|>eciiiicn  wbtcli  Meynetniinn  (Ual.  Blatt.  1S6S,  pi.  III.,  fig.  L 
describes  with  a  ribbcil  jaw.  Bergli  (Zool.  Bot.  Oeeell.  in  Wie 
XX.  833)  suggests  that  IleyDCinanD  may  have  had  Pallife- 
domaliis  before  him.  Miircli,  Joum.  de  Goncb.  186£>,  suggests  th 
it  may  have  been  Veronicflla  Floridana.  At  all  events  I  do  n 
iK'lieve  it  could  have  been  the  speeies  now  under  consideratio- 
I  suspect  it  to  liave  been  Pattifera  Wntherbyi,  (See  Aon.  L> 
Nat.  Hist,  of  N.  Y.,  XI.  31.) 

The  lingual  mem)ii-ane  is  aiTangeil,  as. usual  in  the  Helicinm, 
nliown  in  fig.  25.     It  must   be   borne  in  mind  that  1  offer 


\ 
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ears  a  short,  stout,  median  cusp,  having  a  short,  blunt, 
5  point.     There  are  no  side  cusps  or  cutting  points. 

laterals  6  are  like  tlie  centrals,  but  unsyminetrieal;  their 
wl  portion  is  also  longer.  The  outer  laterals  (e)  have  an 
side  cusp. 

marginals  d  are  a  simple  modification  of  the  laterals,  being 
ite,  longer  than  wide,  with  one  inner  broad,  long,  oblique, 
y  pointed  cutting  point,  bearing  an  inner,  side,  short,  acute 
^  point.  These  cutting  points  on  the  extreme  marginals  e 
nplj  short  and  bluntly  rounded. 

le  membranes  examined  by  me  seemed  to  have  an  extension 
base  of  attacliraent  beyond  the  upper  margin  of  the  reflected 
n,  to  which  it  was  parallel. 

)  membrane  is  peculiar  in  the  long,  narrow  base  of  attach- 
and  short  reflected  portion  of  the  central  and  first  lateral 


Oenns  H0L08PIBA,  Mart.  &  Alb. 

re  are  two  species  of  this  genus  found  within  our  limits, 
Hfussi  and  Roemeri^  the  former  of  which  I  have  been  able 
imine.  I  have  not  been  able  to  examine  lingual  mem- 
of  H.  Boemeri^  but,  thanks  to  Mr.  Bland,  I  have  examined 
re  figure  (pi.  XX.,  lag.  10)  that  of  H.  Ooldfussi.  There  are 
—26  teeth,  with  about  9  laterals.  The  cusps  of  the  marginals 
ite  widely  separated.  The  general  characters  of  the  teeth  are 
jribed  below.  I  can  refer  also  to  Messrs.  Fischer  and  Crosse 
ormation  regarding  the  jaw  and  dentition  (Journ.de  Conch. 
[.  13,  1870,  pi.  Y.,  and  Moll.  Mex.  et  Guat.,  320,  pi.  XVI.) 
iw  is  arcuate,  with  slighly  acuminated,  blunt  ends,  thin, 
>r  surface  ribless;  cutting  edge  simple;  transversely  and 
illy  striated. 

lingual  membrane  in  H.  Tryoni  and  Pfeifferi  examined 
ryirad  by  those  authors,  is  of  the  usual  Helicinse  type.  The 
Is  and  laterals  have  a  single  short  cusp,  bearing  a  short, 
jutting  point,  both  side  cusps  and  side  cutting  points  being 
, ;  marginal  teeth  quadrate,  wide,  low,  with  one  long,  inner, 
I  cutting  point,  and  one  outer,  side,  short,  blunt  cutting 
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lion*. 

.law  acconling  to  Morse,  of  tbe  only  known  speciea,  H.  Unralug, 
t(W.  widt:.  <.Te»eiitic.  ends  much  attenuated,  acute ;  cutting  margin 
with  a  median,  beak>like  projection; 
anterior    surface   without    rib«,    but 
covered  witb    atriie  converging  ot^ 
liquely  towards  the  beak-like  promi- 
nence. 
According  to  my  rule  of  admitting  in  the  genus  fir/ir  only  such 
Hpecie'i  w>  have  a  ril>bcd  Jaw.  I  am  forced  to  recognise  linealut  at 
a  distinct  genua.     Fig.  H  shows  the  general  arrangement  of  the 

Fig.  27. 


M  UiMniM*.    (Mirx-J 


tifth  u|>on  the  lingual  memhrane.  The  characters  of  the  separate 
teeth  arc  better  nhown  in  my  plate  Xlll.,  fig.  5.  Morw  gires  7T 
rows  of  12 — 1—12  teeth,  each  with  4  perfect  laterals.  Leidy.  in 
Terr.  MoU.U-.S.,  11. 2f.2,  fig.,  gives  13—1—13  teeth,  with  h  perfect 
laterulH.  The  membrane  examined  by  me  has  li — 1 — 12  teeth. 
with  4  [icrfert  ttit«'r:ilK.  The  eentrsil  teolli  have  a  base  of  attach- 
ment very  snmU,  lunger  th.in  wide,  with  ex])anded  lower  angle:*. 
;ii)d  retlecti'd  ii|ip4'r  m:irf;in.  Kcflection  very  Rmnll.  with  a  stout, 
Hliorl.  median  cusp,  and  very  short,  bhiiit  side  cu^ps,  nil  tlie 
<'iis|),t  with  short  eutting  points.  The  l.itcraE  teeth  have  a  base  of 
atl^ieliment  tlirte  times  as  wide,  and  somewhat  longer  than  the 
rent  mix.  and  )in>iynimetrical  by  the  suppresxioti  of  the  inner,  lower 
liitiriil  i'Xpnnsion  :  the  upper  margin  is  broadly  reflected  :  the 
reBii-lioii  is  shxrl  but  symmctricat,  having  two  tHjually  developed 
-li'irl. -tout  sidi- ciiNps,  )>cariTi>;  short  cuttinir  points;  the  median 
i-ii")!  i"  Ktiint.  long,  e.vti'iidtn;;  nearly  to  the  lower  eilge  of  the 
l>nM<  'if  .ittai'hini'tit.  beyond  which  projects  slightly  the  short 
nilliri:;  p'lint. 

TIk'  iii:irL;iii:i1s  are  low  and  wide,  the  reflection  as  broad  as   the 
1i;i-.- ..!'  attaihnieiit.  reaching  nearly  to  its  lower  edge,  an^l  furnished 
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one  inoer,  long,  bltiotly  bifid,  stout,  oblique  cutting  point, 
two  or  more  sbort  outer  cutting  points.  The  same  form  of 
glinal  is  found  in  Pupa. 

He  membrane  is  very  peculiar  in  the  lateral  teeth,  not  only 
I  their  large  size,  but  also  from  their  symmetrical,  tricuspid 
ction,  quite  lilte  the  unual  arraugement  of  central  teeth  in  the 
cidte. 

OsDOe  FEX1I88ACIA,  Riaao. 
he  jaw  (see  pi.  XVI.,  fig.  5  of  that  of  the  only  species  found  in 
limits,  F.  aubcylindrica,  Lin.)  is  low,  slightly  arcuate,  wide, 
1  but  slightly  attenuated,  blnnt  ends ;  cutting  edge  with  a 
itly  produced,  wide,  median  projection ;  anterior  surface  with- 
ribs,  but  with  fine  vertical  strife.  There  is  a  strong  muscular 
chmeut  on  its  upper  margin, 
igure  S8  gives  the  general  arrangement  of  the  teeth,  the  cha- 


Flg.  28. 


F.  lahryUfidrtea. 

era  of  the  separate  teeth  being  better  shown  on  pi.  XY.,  fig.  9. 
;  figure,  as  well  as  that  of  the  jaw,  I  drew  from  a  Maine  speci- 
,  furnished  by  Mr.  Anson  Allen.  There  were  24—1 — 24  teeth, 
I  8  perfect  laterals.  The  central  teeth  are  small  and  narrow 
roportion  to  the  laterals,  with  a  long,  narrow  base  of  attach- 
t,  expanding  at  its  lower  angles.  The  refiectcd  portion  is 
-  small,  tricuspid ;  the  central  cusp  stout,  short;  the  side  cusps 
II,  blunt ;  all  the  cusps  bear  short  cutting  points. 
he  lateral  teeth  are  about  as  wide  as  high  in  their  base  of 
chment,  which  Is  subrectangular.  The  whole  upper  edge  is 
trely  refiected.  The  reflection  is  very  sliort,  and  bears  a  stout, 
it,  long,  inner  cusp,  reaching  almost  to  the  lower  edge  of  the 
>  of  attachment,  and  bearing  a  long,  blunt  cntting  point,  which 
hes  beyond  the  lower  edge.  The  outer  side  cusp  of  the  reflec- 
is  widely  separated  from  the  inner  cusp,  is  very  short,  bluntly 
ided,  and  hears  a  short,  blunt  cutting  point.  The  first  mar- 
13 
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ginals  (fig.  h)  are  but  a  modilication  of  these  laterals,  bj  the 
greater  development  of  the  reflection,  and  shortening  of  the  inner 
cusp.  The  outer  marginals  (fig.  c)  become  wide,  low,  irregular  in 
shape ;  the  upper  edge  broadly  reflected,  the  reflection  reaching 
the  lower  edge  of  the  base  of  attachment,  and  bearing  along  its^ 
whole  length  numerous  (6  or  8  in  some  teeth)  short  sabeqoal 
denticles,  some  bluntly  rounded,  otliers  longer  and  sharp,  giving 
a  pectinate  appearance. 

My  study  of  this  membrane  confirms  my  belief  of  the  identity 
of  the  species  with  the  European  form.  I  have  carefully  compared 
the  dentition  of  our  form  with  that  described  and  figured  by 
Lehmann  (Lebenden  Schnecken,  132,  pi.  XIII.,  fig.  44),  and  find 
them  to  agree.  I  must,  therefore,  disagree  with  the  decision  of 
Morse  (Journ.  Portl.  Soc.).  I  have  also  examined  the  genitalia 
of  our  species,  and  found  it  to  agree  with  Lehmann*s  figure  (Lc), 
especially  in  the  existence  of  the  very  peculiar  fiagelluro  to  the 
l>eni8  sac.  This,  however,  cannot  be  considered  as  a  most  reliable 
specific  character  peculiar  to  this  species,  as  it  exists  also  in  Cmci 
lianella  acicula. 

I  am  very  confident  of  the  presence  of  well-developed  side  cuapa 
to  the  central  teeth,  which  Morse  (1.  c.)  does  not  figure,  though 
they  are  figured  by  Thomson,  Ann.  Mag.  N.  H.,  YII.,  pi.  IV.,  fig. 
8.  They  appear  to  me  also  to  bear  the  short  cutting  points  which 
I  have  figured. 

Oenas  CJECILIAKELLA,  Bonrg. 

I  have  not  been  iiblc  to  examine  the  jaw  or  dentition  of  Caci- 
rula  ( Ciotitlla  acirula  of  L.  and  Frw.  Shells,  I.  227),  the  only 
specios  found  in  our  limitft.  They  are  both  well  known,  however, 
from  the  descriptions  and  figures  of  Moquin-Tandon,  Thomson, 
Sordelli,'  and  Lehmann.  The  jaw  is  low,  wide,  arcuate,  with  deli- 
cate vertical  striiv.  The  lingual  membrane  (Lehmann,  Lebenden 
Sdinccken,  p.  128,  pi.  XIIL,  lig.  43)  has  120  rows  of  11—1—11 
teetli  each.  The  centrals  are  small,  tricuspid  (Sordelli),  the 
laterals,  six  in  number,  are  larger,  and  have  a  more  highly  devel- 
oped retlection,  and  are  also  distinctly  tricuspid.  Marginals  sub* 
iliiadrate,  with  a  broad  reflection,  bearing  delicate  denticles. 

I  Sonlclli  (Atti  della  Soc.  Italiana  di  So.  Nat.  XIIL,  fasc.  1,  p.  50,  pi.  i. 
I.  '2't)  (l('.>>crib('*i  tht'  ribs  to  b<*  not  Htrai^ht,  hut  curving,  with  a  median  point 
projecting  toward  thr  end  of  the  jaw,  80  that  each  rib  resembles  quite  ex- 
actly the  sii^D  called  ''  brace**  by  printers. 
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Geniu  BTEVOGTBA,  Shnttl. 

I  have  not  been  able  to  examine  S.  octonoides  (S.  subula  of  L. 
and  Frw.  Shells,  I.)  or  S.  gracillima^  but  only  S.  decollata^  Lin., 
from  Charleston,^  S.  C,  a  species  introduced  from  Europe  by 
commerce,  and  the  true  S.  subula  found  near  Mobile,  Ala.  Of 
extralimital  species  I  have  examined  S.  octona^  gonostoma^  and 
hasta.    Semper  has  examined  S.  Panayensis. 

The  jaw  (see  pi.  XVI.,  fig.  1,  for  that  of  S.  subula)  is  low,  wide, 
with  attenuated,  blunt  ends,  and  a  wide,  slightly  produced  median 
projection.  There  are  distinct  vertical  striae  on  that  of  S. 
decollata. 

The  lingual  membrane  is  long  and  narrow.     The  central  tooth 
has  a  very  small,  high,  narrow  base  of  attachment,  the  lower  outer 
angles  generally  somewhat  expanded.     The  reflected  portion  is 
very  small,  and  bears  a  short,  stout,  median  cusp,  and  two  very 
small  side  cusps  ;  all  the  cusps  bear  distinct  cutting  points.     The 
lateral  teeth  are  very  much  larger  than  the  centrals.    The  base  of 
attachment  is  about  as  high  as  wide,  its  inner  lower  lateral  expan- 
sion suppressed  as  usual.    The  upper  edge  is  squarely  reflected. 
The  reflection  is  very  large,  and  bears  one  stout  median  cusp, 
extending  almost  to  the  lower  edge  of  the  base  of  attachment; 
there  is  also  an  outer,  much  smaller  side  cusp,  and  a^less  devel- 
oped, sometimes  subobsolete  inner  side  cusp ;  all  the  cusps  have 
distinct  cutting  points,  proportioned  to  their  size ;  that  on  the 
central  cusp  being  greatly  developed.     In  S.  decollata  (pi,  XV., 
flg.  5)  the  inner  cutting  point  is  also  much  developed,  and  joined 
to  the  central  cutting  point.     The  marginal  teeth  in  S.  decollata 
are  but  a  modification  of  the  laterals,  with  the  suppression  of  the 
inner  cusp  and  cutting  point  (b) ;  the  extreme  marginals  (c)  differ 
in  the  greater  development  of  the  reflected  portion  and  equaliza- 
tion with  it  of  the  cutting  points,  of  which  there  are  but  two.     In 
S.  subula  (pi.  XV.,  fig.  8)  the  marginal  teeth  (6)  have  more  nu- 
merous cutting  points,  formed  by  the  bifurcation  of  the  inner  and 
outer  cuttiug  point.    The  second  denticle  from  the  inner  side  is 
the  largest.     It  will  be  noticed  that  in  S.  decollata  both  the  side 
cutting  points  of  the  laterals  are  quite  thorn-sliaped. 

S.  decollata^  L.  (pi.  XV.,  flg.  5,  b  is  one  of  the  first  marginals, 

*  I  found  the  species  in  great  numbers  at  yarious  localities  in  this  city 
during  a  recent  visit  (1875). 
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e  extreme  marginal) — a  Cliarleston  specimen.     There  are  38 — 1 — 
38  teeth,  with  11  perfect  laterals. 

S.  mbula,  Pfr,  (pi.  XV.,  fig.  8,  6  is  an  extreme  marginal).  There 
are  24 — I — 24  teeth,  with  t>  perfect  laterals. 

Gena.  POP  A,  DrBp. 

I  liave  personally  examined  the  jaw  and  lingual  membrane  in 
only  two  species,  P.faUax  {pi,  XV.,  fig  12)  and  P.  mpicola  (pi. 
XV.,  fig.  2).  For  information  about  the  other  species  I  am  in- 
debted to  Mr.  Morse,  whose  figures  are  copied  below. 

The  JRW  is  low  (in  P.  rtipicola,  pi.  XVI.,  flg.  Y,  strongly  arched), 
wide,  arcuate  ;  ends  but  little  attenuated  in  mugcorum,  penU/don, 
fallax,  rupimla  ;  acutely  pointed  in  corticaria  ;  a  more  or  leas 
developed,  broad,  blunt  median  projection  to  the  cutting  edge  ; 
anterior  surface  without  ribs,  but  generally  with  vertical  striie. 

^  Figure  29  gives  a  general 

^'t''  ■"■  view  of  the  arrangement  of 

tlie  teeth  on  the  lingual  mem- 
brane. !'I.  XV.,  flg.  2,  shows 
more  correctly  the  charac- 
Iiis  of  the  individual  teeth 
'""""'  of  the   genus.      The    mem- 

brane is  long  and  narrow,  the  teeth  are  as  in  the  genus    IVrtipo 
described  below  ;  excepting  that  in  Pupa  the  central  tooth  is  quite 
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P.  Blandi,  Hoppii,  variolosa,  decora,  corptttenta,  Sowetli,  Cati- 
Jhrnica,  modica,  Arizonensis,  liordf.acea,  armi/era,  borealis,  con- 
tracta,  and  pellucida,  not  exaniined. 

P.  pentodon  bas  64  rows  of  10—1—10  teeth,  with  4  perfect  late- 
rals (fig.  30). 

P.  corlicaria  has  1 2—1—12  teeth,  with  3  perfect  laterals  (flg.  31). 

P.  rupicota  (p!.  XV.,  fig.  2)  baa  U— 1— 11  teeth,  with  5  perfect 
laterals. 

P.faUax  (pi.  XV.,  flg.  12)  has  15—1—15,  with  7  perfect  laterals. 

Qana«  TSBHOO,  HUH. 

Jaw  more  or  less  arched,  ends  but  little  attenuated,  Mnnt :  an- 
terior surface  with  delicate  verlical  strife ;  cutting  margin  with  a 
more  or  less  developed  me<iian  projection, 

1  havegiven figure 32 copied  from  that  of  Morse. 

I^'K-  33.  In  the  L.  and  Frw.  Shells  N.A.,  I.,  will  lie  found 

X^^J^^^^X      other  figures  of  jaws  showing  the  variations  in 

t— /        \_i     outline  found  in  the  genus.     I  have  personally  ex- 

J^  [Merw"]      amined  the  jaw  in  none  of  our  species. 

Foi  the  characters  of   the  lingual  dentition 
I  am  also  entirely  dependent  on  Morse. 

Figure  33  shows  tlie  gene- 
*■  ralarrangementof  thetceth 

on  the  mem  I)  ran  e.  The 
membrane  is  long  and  nar- 
row. The  central  teeth 
have  a  base  of  attachment 
higher  than  wide,  subreo- 
tangular.  The  whole  upper 
■uiiflin  ia broadly  reflected.  The  reflection  is  very  short,  and  bears 
ttrae  afaort  stout  cnaps,  the  central  the  longest,  each  uusp  bearing 
(I  presnrae)  a  distinct  cutting  point.  The  central  tooth,  In  those 
•peoies  whose  dentition  is  known  to  me,  is  as  large  as  the  laterals, 
and  not  smaller,  as  seems  to  be  the  rule  in  our  species  of  Pupa, 
The  lateral  teeth  are  like  the  centrals,  but  un symmetrical.  The 
reflected  portion  is  small,  tricuspid  or  bicuspid.  The  marginals 
are  wide,  low,  with  a  broad,  irregular,  denticulated  reflection.  Mr, 
Morse  gives  the  following  count  of  the  teeth.  V.  Oouldi  (fig.  31) 
has  lb  rows  of  II— 1— II  teeth,  with  7  perfect  laterals.     V.  Bolle- 
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nana  (fig.  35)  has  88  rows  of  12—1—12  teetb,  with  6  perfect  Ute> 
rnls.  A  comparison  of  this  description  and  figure  with  that  of 
Lebmann,  pi.  XIV.,  fig.  S3,  will  prove  that  this  species  cftnoot  be 
identical  witli  P.  pi/gmxa  of  Europe,  as  has  been  suggested  hy 
Mr.  (iwyn  Jcirrvys  (Ann.  Mag.  Nat.  Hist.,  1812,  246). 

Fig.  84.  rig.  83. 


of  VrHige  ObuIiH.  LlBfUl  aomkni*  st  VtrUf  •■■iW— . 

in™.! 

V.  milium,  not  oiiserveil. 

V.  ovata  (sec  above  figure  S.I)  h«8  90  rows  of  14—1 — 14  teeth 
apparently  with  0  perfect  lateraln.  The  species  has  been  referred 
to  /'.  antivergo,\}ut  the  figure  of  the  dentition  of  that  species  given 
by  Lehmaun  (pi.  XIV.,  fig.  53)  does  not  sustain  the  theory  of  iden- 
tity. 

V.  vfTilricoM  has  98  rows  of  13—1—13  teeth,  with  6  perfect 
laterals  (fig.  3G). 

V.  nimplex,  not  oi>served. 

fig.  36. 

Lignal  ....iiil.r.».  of  tWtlg.,  unfrte.*..    [Van.  1 
llrnnii  BTSOPEIA,  Albert. 

Hilt  (.lie  spfficj'.  S.  iFirinin.  Hinii..  is  f.iiiiic)  within  our  limits.  I 
hnvt<  foiiixl  it  to  aijret-  in  Ihi'  <-h:ir:u'ti'rH  of  its  jaw  niul  lingual 
iiienilinini' with  th<*  t'xtiiiliniitnl  s|ii>cii-s  which  1  have  oxaniined,  5. 
iin'itimii.  mnini't,  .ind  ilf-Htn'iiin.  Seroiwr,  however  (Phil.  Arch. 
1  J"*],  .ii»(-nl)ei  tho  jaw  of  .S'.  urn  ns  Iwinj;  without  median  projec- 
lion  to  its  cutliii<;  edge;  that  eh  a  racter,  therefore. 

j^m^k  .I:iw  of  a.iornnn   (tig.  .'(7)  nrciiatc.  thick,  coarse. 

■  ^^      iif  nlinut  v<\na\  li>'ii;ht  t"  itM  Miintly  truncated  entls : 

n  in:-..ii..  fiillins;  fii^c  witli  a  sliglitly  produceil  median  pro- 

jiLtiiin.     Anterior  Hnrface  wittiout  ribs. 
t-'i<;.  '-it  fttiowD  tlie  fieniTal  nrmngenient  of  the  teeth  ui^on  the 


NATURAL  SOIENCEB  OF 

ftl  membrane.    I  regret  not  being  able  to  give  more  accurately 
baracters  or  tbe  individual  teetb,'  but  Uave  loat  the  membrane 


noving  it  for  examination.  There  are  129  rows  of  34 — 1 — 24 
each.  See  Proc.  Ac.  Nat.  Sc.  Phila.,  1874,  pi.  Ylll.,  fig.  1, 
^ore  of  dentition  of  S.  decvmana. 

Jaw  with  decided  short,  vertical  ribs  to  lis  anlerior  anrface. 

a>nii>  ABIOS,  Vii. 
ave  not  been  able  to  give  any  in  formation  regarding  two  spe- 
}und  within  our  limits,  A.  Anderitoni  (see  below,  p.  194),  and 
liolalus.  Indeed  tliere  seems  so  much  uncertainty  in  regard 
em,  that  I  doubt  their  belonging  to  this  genua.  For  fuller 
nation,  see  Ann.  N.  T.  Lye.  of  N.  H.,  X.  297.  This  leaves 
>ne  species,  A.  hortensis,  F^r.,  described  and  figured  iti  Terr. 
U.  St  and  in  L.  and  Frw.  Sh.  N.  A.,  I.,  referred  to  A./uscua, 

>  species  was  introduced  by  commerce  into  Boston  many 
^o.  It  still  exists  there,'  specimens  having  been  found  by 
1871,  from  one  of  which  I  extracted  the  jaw  and  lingual 

<rane  here  described.    I  have  compared  the  figures  of  the 

tlia  of  A.  hortensis  given  by  Lehmann  and  A.  Schmidt*  with 
given  by  Leidy  in  Terr.  Moll.  U.  S.  There  is  a  difference 
position  of  the  retractor  muscle  of  the  penis.    Leidy  places 

lebaseof  tbe  penis  sac,  Lehmann  at  the  top,  Schmidt  omitting 

0  late  for  illustration  in  Ihe  text,  I  have  received  specimens  collected 
W.  W.  Colkett  at  Key  West.     There  are  27—1—37  leelh,  of  the 

fpe  as  in  P.  deeumana,  referred  to  in  the  text. 

ecimena  can  resdilj  be  found  in  gardens  between  Chestnut  and  Mt. 

1  Streets  above  Willow  Street,  as  well  as  elsewhere, 
ir  QeschlechlSBpparat  der  Stylommatopboren,  18S5. 
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it  entirely.  The  last  two  authors  figure  a  retractor  to  the  duct  of 
the  genital  bladder,  and  so  does  Leidy  (though  in  the  description 
of  the  plates  he  refers  it  to  the  vagina).  Lehmann  figures  a  re- 
tractor also  to  the  genital  bladder  itself.  Lehmann^s  figure  of  the 
genitalia  of  A.  fuHCus  (pi.  VI.,  fig.  2)  agrees  more  closely  with 
Leidy's  figure  in  all  respects,  indeed,  but  the  position  of  the 
retractor  penis,  which  Lehmann  places  at  the  top  of  the  penis  sac 
His  figure  of  tlie  dentition  of  /uscuh  is  nearer  mine  of  the  Boston 
specimens  than  is  his  of  hortensis^  though  the  transverse  count  of 
teeth  is  larger.  Goldfuss'  figure  of  the  dentition  of  A.  hortemis 
also  (I.e.  pi.  v.,  fig.  0)  diflfers  from  my  figure  in  the  same  way,  t.  e^ 
by  the  presence  of  an  inner  side  cusp  and  cutting  point  to  the 
lateral  teeth.  Thus  I  find  it  impossible  to  decide  fVom  the  geni- 
talia  whether  to  refer  our  species  to  fuscus  or  horten^xB^  though  I 
incline  to  the  former.  From  the  dentition  I  should  assuredly  adopt 
the  former  name  also. 

The  jaw  of  the  Boston  specimen  (pi.  XVI.,  fig.  2)  is  thick, 
arcuate,  ends  but  little  attenuate<l ;  no  median  projection  to  the 
cutting  edge:  anterior  surface  with  8  stout,  separated,  unequal  riba, 
deuticulating  either  margin. 

liingual  membrane  (pi.  V.,  fig.  5)  long  and  narrow.  Teeth  about 
31 — 1 — 31,  with  about  ten  |>erfect  laterals.  Centrals  with  the  base 
of  attachment  longer  than  wide:  refiection  half  as  long  as  the 
base  of  attnchineiit,  bearing  one  long,  stout  cusp  extending  to  the 
lower  margin  of  tlu*  base  of  attachment,  beyond  which  projects 
the  stout  ciittintr  point:  side  cusps  distinct,  but  small,  with  dis- 
tinct, small,  stout  cutting  points.  Laterals  like  the  centraU, but 
uns\  nnnetrical  by  tlie  suppression  of  tlie  inner,  lower,  lateral  ex- 
pansion of  the  base  of  attachment,  and  the  inner  side  cusp  antl 
cnttin«r  point.  The  marginals  are  low,  wide,  with  one  long,  bluntly 
pointed,  oblique  cutting  i)oint,bearin<;  a  subobsolete  smaller  point 
low  down  up<»n  its  outer  side.  This  subobsolete  side  cutting  point 
i*^  on  some  of  the  marginals  much  more  develo|HMl. 

My  li^ure  n  shows  one  central  witli  its  adjacent  lateral,  and  h 
and  /-  niari^inals,  the  latter  form  near  the  outer  margin  of  the 
membrane. 

From  the  above  remarks  it  will  be  seen  that  in  this  gcnus«as  in 
/,'//!'/./, /";»//#■>■,  and  <»thers,  the  lateral  teeth  are  either  bicuspid 
or  triruspid.  The  number  of  cusps  d<K»s  not  seem  a  generic 
character. 


NATURAL  SCIENCES  OF  PHILADELPHIA.  193 

Genus  ABIOLIMAX,  Moroh. 

Jaw  thick,  slightly  arcuate,  ends  but  little  attenuated,  blunt ; 
low, wide:  anterior  surface  with  numerous  stout  ribs,  denticulating 

either  margin.     The  number  of  ribs  varies 
Fig.  39.  ii3  the  several  species,  and  in  different  indi- 

viduals of  the  same  species.    Fig.  39,  drawn 
from  the  true  northern  A.  Columbianus,  has 
18  ribs;  another  specimen,  supposed  to  be 
(MumbianZ^         *^®  Same  spccics,  has  about  12.    (See  Proc. 

Ac.  Nat.  Sc.  Phila.  18Y4,  pi.  II.,  fig.  11.)  A. 
Calif omicus  has  given  13  and  14  ribs.  A,  niger  has  been  de- 
scribed by  Dr.  Cooper  with  20,  but  I  found  only  8  in  one  specimen 
which  I  refer  to  that  species. 

Fig.  498  of  p.  279,  L.  and  Frw.  Shells  N.  A.,  I,  gives  the  general 
arrangement  of  the  teeth  upon  the  lingual  membrane.  It  is  drawn 
from  the  true  northern  A.  Columbianus.  On  pi.  V.,  fig.  6,  I  have 
given  more  detailed  figures  of  the  dentition  of  a  specimen  I  refer 
to  this  species.  It  will  be  seen  that  the  central  teeth  have  a  base 
of  attachment  longer  than  wide,  with  expanded  lower  angles,  and 
incurved  lower  margin  ;  the  upper  margin  is  reflected ;  the  reflec- 
tion is  large,  broad,  and  has  a  short,  stout  median  cusp,  bearing 
a  long,  stout  cutting  point ;  the  side  cusps  of  the  reflection  are 
subobsolete,  but  there  are  well-developed  triangular  cutting  points. 
The  laterals  are  like  the  centrals,  but  unsymmetrical  by  the  sup- 
pression of  the  inner  lower  lateral  expansion  to  the  base  of  attach- 
ment, and  the  inner  side  cutting  point,  the  inner  side  cusps  being 
still  subobsolete. 

The  change  from  lateral  to  marginal  teeth  is  shown  in  b  and  c, 
the  median  cusps  and  cutting  point  being  greatly  developed,  and 
sometimes  (c)  having  a  side  cusp  and  cutting  point ;  the  base  of 
attachment  is  still  narrower  than  in  the  first  laterals.  The  mar- 
ginals are  shown  in  d  and  e.  They  are  ab9ut  as  high  as  wide,  the 
reflection  equals  the  base  of  attachment  and  bears  an  extremely 
long,  blunt,  stout,  oblique  cutting  point,  with  a  side  spur  upon 
the  last,  in  the  extreme  marginals  developed  into  a  short,  stout, 
side  cutting  point.  The  cutting  point  of  the  marginals  by  its 
great  development  forms  the  chief  characteristic  of  the  membrane ; 
it  is  well  shown  in  profile  (fig./.).  There  were  22  perfect  laterals 
in  this  specimen.  The  figure  referred  to  above  shows  only  12  late- 
rals, with  113  rows  of  56 — 1 — 56  teeth  each. 
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Ariolimax  Cali/ornicus  (pi.  V.,  flg.  I)  has  the  same  type  of 
dentition,  but  the  bases  of  attachment  are  more  developed,  and 
are  produced  beyond  the  reflection  at  their  upper  margin.  There 
are  80 — 1 — 80  teeth,  with  9  perfect  laterals. 

Ariolimax  niger,  also  (pi,  V.,  flg.  3),  has  the  same  type  of  den- 
tition as  A.  Columbianus,  the  aide  cusps  of  the  centrals  are,  how- 
ever,  more  developed.  On  one  specimen  I  found  marginal  teeth 
with  one  inner  stout,  short,  rounded  cutting  point,  and  two  shorter, 
rounded,  side  cutting  points  (see  flg.  2),  instead  of  the  usual  long 
cutting  point.  This  is  the  only  variation  in  tlie  dentition  of  the , 
genus  which  I  have  noticed. 

Since  the  above  was  written,  I  have  received  specimens  which 
agree  with  Cooper's  description  of  Arion  Andersoni,  which  appear 
to  lie  a  true  Ariolimax.  Full  descriptions  will  be  given  at  another 
time.  Tlie  jawhaa  13  ribs.  The  lingual  membi-ane  has  48 — 1 — 48 
teeth  of  tbe  type  usual  in  the  genus. 

Ariolimax  Memphilli,  a  species  from  Niles  Station,  Alameda 
County,  California,  which  I  am  about  to  describe  under  the  name 
of  its  discoverer,  has  a  jaw  with  8-12  ribs.  Lingual  membrane 
with  31—1—31  teeth  of  the  type  common  to  the  genus. 

For  full  remarks  on  this  genus,  see  Proc.  Ac.  Nat.  Sc  Phila. 
1814,  p.  33. 

The  genus,  as  far  as  now  known,  is  restricted  to  this  country ; 
there  are,  therefore,  no  descriptions  or  flgures  of  the  jaw  and  den- 
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latent  expansion  of  the  base  of  attachment.  Marginals  (b)  low, 
vide,  with  one  inner,  stout,  oblique  cutting  point  and  two  outer, 
smaller,  blunt  cutting  points. 

As  in  all  lingual  membranes,  there  is  a  difference  in  the  develop- 
ment of  the  cusps  and  cutting  points  on  various  parts.  The  teetb 
figured  are  the  least  graccAil  in  tbeir  outlines. 

Qanai  BISITEIA,  J.  O.  Coop. 

Jaw   (fig.  40)   low,  arcuate,  with  blunt,   scarcely   attenuated 

ends-,  no  median  projections  to  the  cutting  edge ;  anterior  surface 

with  numerous,  broad,  crowded  ribs. 

^l-~i  Lingual  membrane  (flg,  41)  as  usual  in  the  Heli- 

^pTQmv    etnas.    Centrals  with  a  subquadrate  base  of  attach- 

~^    ment,  with  expanded  lower  angles ;  upper  margin  re- 

^atatiiu.        fiected  ;  reflection  large,  bearing  three  distinct  cusps, 

the  central  the  longest;  all  three  cusps  apparently  with 

distinct  cutting  points.     Laterals  like  the  centrals  but  unsymme- 

trical  by  the  suppression  of  the  inner  cusp  and  cutting  point,  and 


Pig.  41. 


inner  lower  lateral  expansion  of  the  base  of  attachment.  Margi- 
nals simply  a  modification  of  the  centrals,  subquadrate,  higher 
than  wide,  with  one  inner,  long,  oblique,  stout  cutting  point,  and 
one  outer,  smaller,  side  cutting  point, 

I  regret  not  being  able  to  give  a  more  satisfactory  figure  of  the 
dentition  of  B.  nolabilis,  our  only  known  species. 

It  has  21 — 1 — 21  teeth,  with  8  perfect  laterals. 

Oenni  HZI[?KILLIA,  Bl.  and  Binn. 

Jaw  of  the  only  known  species,  3.  glanduloea,  thick,  low,  wide, 

slightly  arcuate,  ends  attenuated,  blunt;  cutting  margin  without 

median  projection  ;  anterior  surface  with  about  H  crowded,  stout, 

irregularly  developed  ribs,  denticulatiug  either  margin  (pi.  XYI., 
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Lingiinl  inerobrKne  (pi.  V.,  tig.  T)  long  and  narrow.  Teeth 
23 — 1 — JD,  with  11  perfect  laterals.  Centrals  with  a  quadran- 
giilnr  haso  of  attachment,  higher  than  wide.  Reflection  about 
lialf  ns  long  aa  this  base,  with  a  long,  narrow  median  cusp  reaebiog 
the  lower  margin  of  the  base  of  attachment,  beyond  which  prcK 
Jecta  itlightly  the  short  cutting  jwint;  side  cusps  but  little  de- 
velojHid,  but  bearing  short,  stout  triangular  cutting  points.  Late. 
rals  like  the  centrals,  but  unnym metrical  by  the  suppression  of  the 
inner,  lower,  lateral  angle  of  tlie  base  of  attachment,  and  the  inner 
side  cutting  i>oiDt.  First  marginal  (fr)  with  a  square  base  of 
attachment,  broadly  reflected  into  one  stout  cusp,  bearing  ■  single, 
stout,  very  long,  bluntly  ending,  oblique  cutting  point.  Outer 
marginals  (c)  low,  wide,  the  reflection  broad,  reaching  the  lower 
edge  of  the  base  of  attachment,  and  bearing  one  inner,  long< 
oblique,  blunt  cutting  point;  there  appear  no  outer,  small,  side 
cutting  |>ointa. 

OiDiu  P&LUFIEA,  UffM. 
Jaw  stout,  arcuate,  ends  but  little  attenuated,  blunt;  anterior 
surface  wttli  stout  separated  ribs,  9  in  P.  domalit  (tig.  43),  over 
15  in  P.  Wiitkerl»fi.  The  Jaw  of  tbe 
latter  is  arvhed,  and  has  a  blunt  me- 
dian projection,  broken  by  the  ends  of 
the  ribs.  These  last  are  more  irregu- 
larly dt-veloped  uIho. 

Vig.  -13   hIiowm  the  arrangement  of 

till-  tcelli  on  llie  mtuibrnue  In  /'.  i/»r- 

fiilin,  whilo  sc|i!iri)te  Ici'tli  of  tliu  same  species  arc  more  correctly 

drawi 


Fig.  42. 


0^ 


j-Tfi't't  \m< 

:;;'— I— 2'J  titlh.  with 


_l_:->i;  teeth  each,  with  13 

xsiuiucil  liy  me  1  found  only 

t  laternlH,  a  diirerenee  sufficiently 
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to  raise  a  doubt  of  the  specific  identity  of  the  two  specimens. 
rrhe  central  teeth  have  a  base  of  attachment  longer  than  wide, 
^with  short  lines  of  reinforcement  running  parallel  to  the  outer 
^Klges  at  the  lower  margin.  The  upper  margin  is  reflected.  The 
:xeflection  extends  about  one-third  of  the  length  of  the  base  of 
^ittachment;  it  bears  a  central,  stout,  well-developed  cusp,  and 
one  small,  little-developed,  rounded  cusp  at  each  side;  all  three 
oosps  have  stout  cutting  points.  The  lateral  teeth  are  like  the 
<^ntrals,  but  unsymmetrical  by  the  suppression  of  the  inner  cusp 
^md  cutting  point,  and  inner,  lower,  lateral  expansion  of  the  base 
^>f  attachment.  The  marginal  teeth  are  low,  wide ;  broadly  re- 
:^ected,  the  reflection  equalling  the  length  of  the  base  of  attach- 
-aneut,  and  very  irregularly  denticulated,  there  being  usually  one 
long,  blunt,  oblique,  inner,  bifid  cutting  point,  the  outer  division 
soauch  the  shorter,  and  several  short,  blunt,  outer  cutting  points. 

P.  Wethe7'byi  (pi.  VI.,  fig.  B),  the  only  other  species  now  known, 
ISias  35 — 1 — 35  teeth,  with  13  perfect  laterals.  The  teeth  are  dif- 
"ferent  from  those  of  P.  dorsalis,  and  nearer  those  of  Tebennopho- 
'arus  Caroliniensis.  The  side  cusps  of  the  centrals  and  laterals 
jsire  subobsolete,  and  have  no  distinct  cutting  points,  the  median 
^;usp  is  much  more  produced,  stouter,  and  bears  a  stout,  blunt, 
^sutting  point.  The  marginal  teeth  are  not  so  wide,  they  are  less 
:lrregularly  denticulated,  having  usually  one  long,  stout,  blunt, 
^>blique,  inner  cutting  point,  and  one  shorter  side  cutting  point. 

Oenns  HELIX,  Lin. 

In  common  with  all  who  have  studied  the  genus  Helix^  I  am 
^Donvinced  of  the  necessity  of  recognizing  among  its  species  nu- 
^merons  distinct  genera.  I  have,  however,  at  this  time  eliminated 
those  species  only  whose  Jaw  has  no  distinct  ribs  upon  its  anterior 
surface.^  The  balance  of  the  species  I  retain  grouped  as  sub- 
genera* only.  Before  recognizing  these  groups  as  distinct  genera, 
I  desire  to  wait  until  we  can  ascertain  whether  generic  characters 

>  I  fear  that  even  this  rule  will  not  hold  good.    In  some  subgenera  of 

HtHz  the  absence  or  presence  of  ribs  on  the  jaw  is  not  a  reliable  character. 

For  instance,  in  Dentellaria  we  have  found  the  jaw  of  H,  Josephines  and 

Formosa  without  ribs.     II.  dentiens,  bcUlia,  pachygastra  are  heavily  ribbed. 

E.  lychnuehiiB^  nucleolar  and  perplexa  less  so. 

*  In  the  list  of  species  given  above  (p.  152),  I  have  used  only  the  sub- 
generic  names. 
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can  be  found  in  the  Jaws  and  lingual  dentition  as  well  as  id  ths 
shells.  I  shall  discuss  the  constancy  of  these  charactera  under 
each  group,  as  far  as  our  material  will  allow.  In  this  place  I  will 
merely  mention  that  in  general  terms  it  may  be  said  that  Fomiu 
iia^  Tachea^  Euparypha^  Arionta^  and  Aglaja  have  few,  separated 
ribs,  usually  grou|>ed  near  the  centre  of  the  Jaw,  leaving  both  ex- 
tremities without  ribs.  Mesodon^  Triodopsia^  and  Folyffyra  have 
numerous,  separated  ribs  spread  over  the  whole  of  the  Jaw.  Sie^ 
noirema  has  numerous  stout,  crowded  ribs  also  spread  over  the 
whole  surface  of  the  jaw.  The  ribs  are  also  numerous,  crowded, 
and  similarly  disposed  in  Strobifa^  Oonostoma^  Dorcatna^  and 
Fruticicola^  but  they  do  not  so  deeplj'  denticulate  both  margins 
as  in  the  genera  mentioned  above.  All  the  above  have  a  high 
jaw.  The  following  have  a  much  lower  Jaw :  Vallonia^  with  na- 
merous  crowded  ribs  slightly  denticulating  the  margins,  especially 
the  lower  one;  Acanthinula^  with  similar  ribs,  but  quite  arched; 
Olypiostoma^  with  still  more  numerous,  separated  ribs,  deeply  den- 
ticulating either  margin;  and  Polygyrellay  with  more  numerous 
ribs,  and  proportionally  much  wider  to  its  height  than  In  any  of 
the  other  North  American  subgenera.  Thus  there  seems  to  be 
some  distinctive  subgcneric  character  to  the  Jaw.  It  must,  how- 
ever, 1)e  borne  in  mind  that  there  are  exceptions  in  some  of  the 
subgenera  where  the  s|)ecies  are  numerous;  thus,  in  Arionta^  I 
found  numerous  ribs  in  ruficincta^  though  the  other  species  have 
but  few.  The  number,  disposition,  and  size  of  the  ribs  vary 
within  certain  limits  in  ditFerent  individuals  of  the  same  s|>ecies. 
1  have  repeatedly  found  this  to  he  the  ease. 

In  regard  to  the  subgenerie  value  of  the  type  of  lingual  denti- 
tion, I  can  only  say  in  general  terms  that  witliin  certain  limits  it 
may  prove  reliable.  Here  again,  however,  we  find  the  tyjw  of 
dentition  inconstant  when  many  s]KTies  are  known.  Thus  in 
Arinntn  we  find  TuirntirmUnna  (pi.  XVIII.,  fig.  8)  quite  ditfcring 
from  the  other  known  species  »see  IhjIow).  In  Mrnodofi^  also  (pl. 
Xil.),  I  fiiul  two  quite  distinct  types  of  dentition,  and  under  each 
subgenus  I  have  pointed  out  the  variation  observed.  1  am  con- 
vinced that  the  presence  or  absence  of  side  cusps  to  central  and 
lateral  tcfth  is  not  a  reliable  subgcneric  character.  The  marginal 
teetii  (»trer  more  reliable  characters.  They  are  verj'  peculiar  in 
Vallnnin  and  Stmhila^  in  being  very  low  and  wide,  and  having 
numerous  cutting  points,  quite  resembling  those  of  Pupa. 
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In  Mesodon^  Triodopsis^  and  Arioniaj  the  marginals  are  longer 
than  wide,  with  only  two,  sometimes  bifid  cutting  points.  In 
Stenotrema  and  Folygyra  they  are  rather  wider  than  long,  also 
with  two  more  bluntly  bifid  cutting  points.  It  must  be  borne  in 
mind,  however,  that  my  observations  have  not  led  me  to  believe 
these  characters  sufiSciently  constant  to  be  of  subgeneric  value. 
I  prefer  to  wait  till  more  species  have  been  examined.  There  is 
also  some  variation  in  the  mode  of  passing  from  lateral  to  mar- 
ginal teeth,'  even  in  the  same  subgenus.  These  points  will  be 
treated  more  fully  under  each  subgenus. 

Subgenus  Gonostoha. 

This  subgenus  is  represented  in  our  limits  by  one  species  only, 
ff,  Yatesi^  J.  G.  Cooper,  not  Pfr.,  whose  jaw  and  lingual  membrane 
are  here  described.  Jaw  (pi.  XYI.,  fig.  10)  low,  wide,  slightly 
arcuate,  ends  scarcely  attenuated,  blunt ;  cutting  margin  without 
median  projection ;  anterior  surface  with  a  strong  transverse  line 
of  reinforcement,  and  numerous,  about  12,  wide,  crowded  ribs  den- 
ticulating  either  margin. 

Lingual  membrane  (pi.  IX.,  fig.  3)  long  and  narrow ;  teeth  24 — 
1 — 24,  with  6  perfect  laterals.  Centrals  with  the  base  of  attach- 
ment longer  than  wide,  with  expanding  lower  lateral  angles,  and 
squarely  reflected  upper  margin ;  reflection  large,  stout,  bearing 
small  but  distinct  side  cusps,  with  short,  blunt  cutting  points, 
and  a  long,  stout,  median  cusp  reaching  the  lower  edge  of  the 
base  of  attachment,  beyond  which  projects  the  long,  acute  cutting 
point.  Laterals  like  the  centrals,  but  unsymmetrical  by  the  sup- 
pression of  the  inner,  lower,  lateral  angle  of  the  base  of  attach- 
ment, and  the  distinct  inner  side  cusp  and  cutting  point.  Mar- 
ginals subquadrate  (6),  a  simple  modification  of  the  laterals,  the 
reflection  being  more  developed,  and  bearing  one  inner,  oblique, 
long,  blunt  cutting  point,  and  one  smaller  side  cutting  point ;  the 
extreme  marginals  (e)  are  rather  wider  than  high,  and  the  cutting 
points  are  bluntly  rounded. 

The  name  Yatesi  being  already  preoccupied  in  the  genus  HeliXj 
Dr.  Cooper's  species  may  be  known  as  YcUesiana, 

Yon  Martens  describes  the  jaw  of  Oonostoma  as  having  distinct 
ribs.  Moquin-Tandon  so  figures  that  of  obvoluta^  Miill,  lenticula^ 
F^r,  and  Rangiana^  Fdr;  and  Gassies  (Journ.  de  Conch.,  XY., 
186T,  15)  so  describes  that  of  JjT.  constricta^  B. 
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Tbe  lingual  membrane  of  oboolula  is  described  by  QoldfiiH 
(I.  c.  45)  witU  It  type  of  central  teeth  differing  from  that  I  tuTc 
shown  in  Yateai. 

Subgenas  Stbobii.a. 

Jaw  low,  wide,  slightly  arcuate,  ends  scarcely  attenuated,  blunt; 
cutting  margin  without  median  projection  ;  anterior  surTace  with 
(over  12  in  labyrinthica,  numerous  in  Huhbardi)  crowded  ribs,  des- 
ticulating  either  margin,  and  more  developed  on  the  centre  of 
the  jaw. 

Lingual  membrane  of  labyrinthica  long  and  narrow,  witli  78 
rows  of  13—1—13   teeth  each,  with  5  perfect  lateral*.    Morae 


Fig.  44. 


U  latwrl'tll'lm.    IN> 


flvnrcR  fi  laterals.  Ccntrala  with  a  base  of  attachment  about  square, 
up{>er  edge  broailly  reflected ;  renection  very  short,  hearing  a  long, 
Blender,  median  cusp  reaching  the  lower  edge  of  the  base  of  attael^ 
mcnt,  with  a  nhort  cutting  ]>oint  extending  slightly  beyond  It; 
Hide  I'tiMps  very  sninll,  enoti  lH>ariiig  a  short  cutting  point.  Lateral 
twth  like  tht'  central!',  but  iin symmetrical  by  tbe  suppression  of 
tlic  tunt-r  loner  nnglc  of  the  base  of  nttnchineut,  and  the  inner  side 
i-uxp  nml  side  ciitttM};  |ioinl.  OutorhttcrHU  gradually  changing 
into  the  ni.ir<,'inals,  which  arc  low,  uide,  with  a  reflection  equalling 
the  hasi-  of  nltnchnicut.  and  fiinuHhi'il  with  nnmcroue  (alHiut  b) 
Hiilicciiial.  sliorl  iiittinj;  jioiutM,  the  inner  one  longest  and  bilid 
ll.l.  XVIII.  tiji.T). 

M'lrne  m»'iitii>ii''  no  rilis  on  the  anterior  surface  of  tho  jaw,  but 
tlu-v  are  well  ilovelo|>ei1  on  the  specimen  examined  hy  me. 

Ilrlix  Ilubliiinli.  A  siH-cimen  from  Honaventuri'  Cemetery  near 
Snviinnali,  kindly  ojieued  hv  .Mr.  Illand,  furnished  a  jaw  and  Hd- 
f.na\  niciiilirnne.  Jaw  long,  low. HJightiy  annate, endH acuminateil; 
no  median  I'rojectioii  to  cutting  edge ;  anterior  Hurface  with  uu- 
mt-ious  crowded  ribB,  deiiticulating  either  margin. 
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Lingual  membrane  with  14 — 1— -14  teeth,  5  laterals.  All  the 
teeth  like  those  of  H.  labyrinthica  (pi.  XVHI.,  fig.  11). 

There  are  no  known  species  foreign  to  North  America,  with 
wliich  to  compare  the  dentition  and  jaw  of  labyrinthica  and 
Hubbardi. 

Subgenus  Polygyra. 

Jaw  high,  arcuate,  ends  scarcely  attenuated,  blunt,  cutting  edge 

without  median  projection  ;  anterior  surface  with  numerous  stout, 

separated  ribs,  denticulating  either  margin.     I  have 
FiflT  45 
zL    '       counted  8  ribs  in  ff.  ventrosula;  14  in  pustula;  over 

^pjwL      14  in  cereoluH;  10  in  espiloca;  13  in  uvulifera;  10 

^^       N(J     inTexasiana;  12  in  Troostiana;  11  in  leporina ;  15 

in  Mooreana;  20  in  fastigana;  1  in  septemvolva;  10 

in  Febigeri;  in  Hazardi^  auriculata^  and  auriformis 

they  are  also  numerous.    I  have  had  no  opportunity  of  examining 

the  jaw  in  the  other  species  found  within  our  limits,  Poatelliana^ 

avara^  Hindsi^  triodontoidesj  tholua^  hippocrepia^  oppilaia^  Dor- 

feuilliana^  Ariadnm^  cereolus  (see  p.  203),  Carpenteriana  (see  ib.), 

puatuloides. 

By  the  character  of  its  jaw,  Polygyra  can  be  compared  only  to 
Triodopsis  and  Mesodon  among  the  other  North  American  sub- 
genera of  Helix,  No  foreign  species  has  yet  been  examined.  The 
genus  is  almost  exclusively  North  American,  though  several  species 
have  been  described  from  the  West  Indies  and  Mexico,  and  one 
from  Bolivia. 

Fig.  46  shows  the  general  arrangement  of  the  teeth  upon  the 

Fig.  46. 


Jaw  of  Helix 
vetUrotula. 


Llngtukl  dentition  of  Helix  auri/ormi»f    [Leidy.] 

lingual  membrane,  the  characters  of  the  individual  teeth  being 
better  shown  in  my  plate  YIII.  The  teeth  do  not  differ  from  what 
I  have  described  under  Stenotrema  (see  p.  205).  As  in  all  the  sub- 
genera, there  is  considerable  difference  in  the  length  of  the  base 
of  attachment  on  the  central  and  lateral  teeth  in  the  several 
species. 
The  marginals  are  lower  and  wider  (see  pi..  YIII.,.fig..l,.(/)  than. 
14 
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in  Mesodon  and  Triodopns^  but  this  character  is  not  constant,  the 
marginals  of  auriculata  and  auriformis  being  higher  than  wide. 
I  find  considerable  difference  also  between  the  varioas  species  in 
the  manner  in  which  the  lateral  teeth  pass  into  the  marginals.  Id 
auri/ormiSyespUoca  and  Hazardi^  the  change  is  made  simply  bj  the 
greater  development  of  the  inner  cutting  point,  not  by  its  bifbr> 
cation  (see  pi.  VIII.,  fig.  5,  6).  In  these  species  it  is  only  the  ex- 
treme outer  marginals  that  have  their  inner  cutting  point  bifid ;  in 
H.  auriformis  a  very  few  extreme  marginals  have  a  bifid  catting 
point.  This  species  and  H,  auriculata  have  very  long  inner  catting 
points  to  their  marginal  teeth  (see  fig.  9,  e  of  pi.  VIII.).  In  the 
other  species  examined  by  me  the  first  marginals  have  their  inner 
cutting  point  bifid,  the  transition  from  laterals  to  marginals 
being  thus  very  distinctly  marked.  With  these  exceptions,  the 
dentition  of  our  species  of  Polygyra  is  very  like  that  of  Sieno- 
trema  (q.  v.). 

The  dentition  of  no  foreign  species  is  known  with  which  to  com- 
pare our  species. 

The  count  of  the  teeth  in  the  various  species  now  follows:— 

H.  auriculata  (pi.  YIIL,  fig.  12)  has  27—1—27  teeth  with  IS 
laterals,  10  ribs  on  jaw. 

H.  uvulifera  (pi.  VIII.,  fig.      )  23—1—23  with  8  laterals. 

H.  auriformis  (pi.  VIII.,  fig.  9)  has  26—1—26  teeth,  with  8 
laterals.  Fig.  c  shows  the  proportional  greater  development  of 
the  cutting  point  in  tiic  outer  laterals. 

//.  P<fi<felliana^  Bland.     Not  examined. 

ILritpilnca,  Rav.  (j)!.  V 11 1.,  fig.  A)  has '25 — 1 — 25  with  11  laterals. 

IL  avara.     Not  examined. 

II,  vt'fitrttsula  (see  L.  and  Frw.  Shells  N.  A.  I.  p.  92,  fig.  Iti6), 
9:\  rows  of  tlA — 1 — 24  with  9  laterals.  I  have  not  preserved  thi^ 
membrane,  so  cannot  now  correctly  draw  it. 

If.  Hindni,     Not  examined. 

//.  Tt'Ximnmi  (|»1.  VIH.,  tip.  1)  has  26—1—26  with  11  laterals. 

//.  triudoniindrtf.     Not  examined. 

//.  J/<x/rfa»«  (pi.  Vill.,  fig.  10)  has  20—1—20  with  8  lateral*. 

y/.  t  hoi  as.     Not  examinetl. 

//.  hipp*>crrffis.     Not  examiiUNl. 

II. /asfifjant^  (pi.  VIII.,  tip.  11)  has  21—1—21  with  8  laterals. 

//.  Jnrk'suni.     Not  examinetl. 

//.  TriKfstiann  (pi.   VIII.,  iig.  2)  has  25—1—25  tifclh  with  8 
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laterals.  The  marginals  figured  are  from  the  portion  of  the  mem- 
brane where  they  are  the  least  developed  as  to  their  cutting  points. 

iff:  J?azar{ii(pi.  VIII.,fig.5)  has  16—1—16  teeth  with  8  laterals. 

H.  oppileUa.    Not  examined. 

H.  Dorfeuilliana.    Not  examined. 

H.  Ariadnse.    Not  examined. 

H.  aeptemvolva  (pi.  YIII.,  fig.  6)  has  9  laterals.  I  cannot 
count  the  teeth  or  draw  the  marginals  on  the  only  slide  I  have 
preserved.  The  latter  were  described  by  me  as  being  like  those 
of  fastigans.  After  an  opportunity  of  examining  the  true  sep- 
temvolva  at  St.  Augustine,  I  give  a  more  detailed  figure  on  pi. 
XX.,  fig.  6.  There  are  28—1—28  with  9  laterals.  The  small 
form  with  five  whorls  difibrs  only  in  having  somewhat  fewer  teeth. 
The  form  known  as  H.  volvoxis  does  not  differ  excepting  in  having 
fewer  marginals:  Jacksonville,  Fla.,  specimens  have  20 — 1 — 20 
teeth. 

H,  cereolus.  Too  late  for  illustration,  I  have  received  specimens 
collected  at  Key  West  by  Mr.  W.  W.  Calkins.  There  are  22—1—22 
teeth,  with  9  laterals  all  of  same  type  as  in  septemvolva.  14  ribs 
on  jaw. 

H.  Carpenteriana.  22 — 1 — 22  teeth,  with  9  laterals,  12  ribs  on 
jaw. 

H.  Febigeri  (pi.  VIII.,  fig.  7)  has  17—1—17  teeth  with  9 
laterals. 

H.pustula  (pi.  VIII.,  fig.  8)  has  17 — 1 — 17  teeth  with  8  laterals. 

H.  pustuloides.    Not  examined. 

H,  lepoHna.  Too  late  for  inserting  in  the  plates,  I  have  re- 
ceived through  Mr.  Bland,  the  jaw  and  lingual  membrane  of  a 
Texas  specimen  furnished  by  Mr.  A.  G.  Wetherby.  The  jaw  has 
11  ribs.  There  are  18 — 1 — 18  teeth,  with  8  laterals,  all  of  same 
type  as  in  H./astigans. 

Subgenus  Poltgtbella. 

Jaw  of  the  only  known  species.  Helix  polygyrella  (pi.  XVI., 
^g.  W)  very  low,  wide,  very  slightly  arcuate,  ends  very  gradually 
attenuated :  cutting  margin  without  median  projection :  anterior 
surface  with  numerous  (even  26),  broad,  slightly  separated  ribs, 
denticulating  either  margin. 

Lingual  membrane  (pi.  IX.,  fig.  2)  long  and  narrow.  Teeth  27 
— 1 — 27,  with  5  perfect  laterals.  Centrals  subquadrate,  the  lower 
lateral   angles  but  little   expanded ;    the   upper  margin  broadly 
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reflected :  reflection  large,  wide,  with  distinct,  but  small,  manded 
side  cueps  bearing  short  conical  cutting  points,  and  a  very  stoat 
median  cusp  reaching  the  lower  margin  of  the  base  of  attachment, 
beyond  which  projects  the  short,  stout,  conical  cutting  point. 
Laterals  like  the  centrals,  but  unsymmetrical  by  the  soppres- 
sion  of  the  inner,  lower  angle  of  the  base  of  attachment,  and  the 
iuner  side  cusp  and  cutting  point.  First  marginals  a  simple 
modification  of  the  laterals  by  tbe  lesser  development  of  the  cut- 
ting point  (b).  Outer  marginals  (c)  low,  wide,  tbe  reflection 
equalling  the  base  of  attachment  and  bearing  one  inner,  short, 
stout,  oblique  cutting  point,  and  two  shorter  outer  blunt  cutting 
points. 

Polygyrella  is  quite  distinct  from  all  tbe  other  American  anb- 
genera  of  Helix  by  the  form  of  its  jaw  and  the  lai^  number  of 
ribs  upon  its  anterior  surface. 

Subgenus  Stenotreha. 

Jaw  thick,  high,  arched;   ends  but  little  acuminated,  blunt; 

cutting  margin  without  median  projection  ;  anterior  surface  with 

stout,  broad,  crowded  ribs,  denticulating  either 

Fig.  47.  margin.   There  are  about  8  in  tteruArema,  II  in 

germana^    "l  in    monodon,  8  in  hirnula,  13  in 

£dvardsi,  12  in  barbigera,  8  in  sptnoaa. 

I  have  had  no  opportunity  of  examining  S. 
labrusa.  Edgariana,  or  maxiUala. 
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Centrals  with  a  base  of  attachment  longer  than  wide,  the  lower 
lateral  angles  but  little  expanded,  the  lower  margin  incurved,  the 
upper  margin  squarely  reflected ;  reflection  large,  wide,  with  small, 
in  some  species  almost  obsolete,  side  cusps,  always  bearing  distinct, 
well  developed  cutting  points ;  and  a  very  stout  median  cusp, 
bearing  a  stout  cutting  point  which  usually  projects  beyond  the 
lower  edge  of  the  base  of  attachment.  Laterals  like  the  centrals, 
but  unsymmetrical  by  the  suppression  of  the  inner  lateral  angle 
of  the  lower  edge  of  the  base  of  attachment  and  the  inner  side 
cusp  and  cutting  point.  The  transition  from  laterals  to  marginals 
is  shown  in  pi.  IX.,  fig.  8  {H.  spinosa).  It  is,  as  usual,  produced 
by  the  comparative  lesser  development  of  the  inner  cusp  and 
greater  development  of  its  cutting  point.  This  cutting  point 
becomes  bifid,  the  reflection  becomes  shorter,  the  cutting  points 
more  produced,  and  thus  gradually  the  form  of  the  marginal  teeth 
is  reached.  They  are  low,  wide,  the  reflection  equalling  the  base 
of  attachment,  the  cutting  points  long,  oblique,  usually  two  in 
number,  the  inner  one  generally,  and  the  outer  one  rarely,  bluntly 
bifid :  the  outer  bifurcation  of  each  is  more  produced  than  the 
inner.  There  is  great  variation  in  the  denticulation  of  the  mar- 
ginal teeth  even  on  the  same  lingual  membrane.  A  transition  from 
laterals  to  marginals  similar  to  that  of  H.  spinosa  is  found  in  ff, 
barbigera^  Edvardsi^  stenotrema^  hirsuta^  germana^  and  monodon. 

There  seems  no  diflference  in  the  characters  of  the  teeth  of  the  ^ 
diflTerent  species  examined  by  me,  excepting  the  slight  one  of  the 
greater  or  lesser  development  of  the  side  cusps,  of  centrals  and 
laterals,  especially  the  former ;  whether  this  is  constant  can  only 
be  proved  by  a  careful  examination  of  every  portion  of  each  lin- 
gaaL  In  H.  hirstUa  I  found  these  cusps  more  developed  than  in 
the  other  species  (pi.  IX.,  fig.  6). 

The  count  of  the  teeth  in  the  different  species  is  as  follows : — 

H.  9pim8a  (pi.  IX.,  fig.  8)  has  27—1—27  teeth;  9  perfect 
laterals. 

H.  Edmardsi  (pi.  IX.,  fig.  1)  has  20—1—20  teeth;  9  perfect 
laterals. 

H.  barbigera  (pi.  IX.,  fig.  9)  has  21—1—21  teeth ;  8  perfect 
laterals ;  but  even  the  third  has  its  inner  cutting  point  greatly 
'produced. 

H.  Btenotrema  (pi.  IX.,  fig.  7)  has  20 — 1 — 20  teeth;  10  perfect 
laterals. 
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'22  teeth;    10  perfect 


H.  hinuta  (pi.  IX.,  fig.  6)  b&s  22- 
laterala. 

H.germana  (pi.  IX.,  fig.  5)  has  23— 1~28  teeth;  12  perfect 
laterals.  Fig.  6  shows  one  of  the  few  marginals  which  have  the 
outer  cusp  bifid. 

H.monodon  (pi.  IX.,  fig.  4)  has  21—1—81  teeth;  10  perfect 
laterals.    Morse  gives  28—1-28  teeth. 

H.tabrofia,  maxitlata,  and  Edgariana  Dot  ezaiDined  by  me. 

Bnbgenna  Tbiodopub. 

Jaw  Btoiit,  arcuate,  low,  wide,  ends  but  little  attenuated,  bluat ; 
cutting  margin  without  median  projection ;  anterior  surface  with 
numerous  decided,  separated  ribs,  dauticulating  either 
fl^'  margin.  There  are  about  15  in  palliata';  10  in  oh- 
^■ll^k  gtricta;  15  In  appresea;  li  in  injiecta;  10  in  Ru- 
^f  ^P  geli;  lAmfallax;  over  10  \n  Hopelonensig ;  over  12 
j»w  af  Mia      in  Harfordiana  ;  U  in  lorictUa;^  over  10  in  triden- 

appnta.       ^^^^    j  htive  not  examined  H.  IfuUanx*  and  vultuosa- 

The  subgenus  is  almost  ezcluaively  North  American.  Two 
Central  American  species  bare,  however,  been  described,  and  one 
European  species,  ff.  pertonaia^  Lam.  This  last  is  said  by  Mo- 
quin-Tandott  to  have  3 — 5  separated  ribs  upon  its  Jaw,  while  our 
American  species,  as  shown  above,  have  nnmerous  ribs. 

Triodopiu  does  not  diflbr  fh>m  Metodon  or  Polygyra  in  the 
character  of  its  Jaw.  Stenotrema,  on  the  other  hand,  is  readily 
distinguisbed  by  having  the  ribs  broadur  and  more  crowdini  on 
its  Jaw.  ^ 

Kig.  50. 


fl6W*fffWPVW*lW*'*^ 


The  general  arrangement  of  tlie  teeth  on  the  lingual  mrmhranc 
is  shown  in  Og.  50.  The  charactera  of  the  individual  t<<etli  arc 
given  on  pi  X.     I  have  selected  H.  apprt-Kua  (flg.  7)  to  siiow  itieMi- 

'  Thr  iib»  sre  more  crowdrd  in  lliit  species. 
'  Probably  Ideuticsl  with  devia. 
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characters,  comparing  the  dentition  of  the  other  species  with  it. 
The  centrals  are  longer  than  wide ;  the  base  of  attachment  has  its 
onter,  lower,  lateral  expansion  but  little  developed,  its  lower  mar- 
gin incurved,  its  upper  margin  squarely  reflected ;  the  reflection  is 
stout,  with  subobsolete  side  cusps,  but  well-developed  side  cut- 
ting points,  and  a  stout,  short  median  cusp,  bearing  a  cutting 
point  which  does  not  reach  the  lower  margin  of  the  base  of  at- 
tachment.   The  laterals  are  like  the  centrals,  but,  as  usual  in  the 
genus  HeliXj  unsymmetrical  by  the  suppression  of  the  inner, 
lower,  lateral  expansion  of  the  base  of  attachment  and  the  inner 
side  cusp  with  its  cutting  point.     The  transition  teeth  are  charac- 
terized by  the  gradual  lesser  proportional  development  of  the 
reflection,  and  greater  development  of  the  inner  cutting  point ;  as 
the  teeth  pass  outward,  this  point  becomes  bifid,  the  reflection  be- 
comes gradually  shorter,  until  the  true  marginals  are  reached. 
These  last  are  low,  wide,  the  reflection  equalling  the  base  of 
attachment,  the  inner  cutting  point  being  greatly  developed,  long, 
oblique,  bluntly  bifid,  the  inner  bifurcation  the  shorter  of  the  two ; 
the  outer  cusp  is  very  short,  blunt,  sometimes  also  bifid.     In  fig.  7, 
the  10th  is  the  first  lateral  showing  decided  modification;    the 
14th  tooth  has  its  inner  point  bifid;  the  17th  tooth  is  a  decided 
marginal.     The  transition  from  laterals  to  marginals  is  so  gradual 
that  it  is  often  diflScult  to  give  the  number  of  perfect  laterals.     In 
many  cases,  therefore,  the  number  given  by  me  must  be  consid- 
ered as  only  approximately  correct     There  is  great  variation  in 
the  denticulation  of  the  marginal  teeth. 

The  general  character  of  the  dentition  of  the  other  species  is 
about  the  same  as  in  appressa.  I  found  great  difiSculty  in  de- 
tecting the  side  cutting  points  in  several  species,  especially  tri- 
dentata  and  palliata.  In  some  species  I  did  not  find  the  transition 
teeth  or  inner  marginals  with  bifid  cutting  point  (pi.  X.,  fig.  3,  4). 

I  give  below  the  count  of  the  teeth  in  the  several  species. 

H.  palliaia  (pi.  X.,  fig.  2)  has  34—1—34  teeth  ;  12  perfect  late- 
rals;  another  specimen  had  14  laterals.  Morse  counted  115  rows 
of  teeth.  The  inner  cutting  point  of  the  transition  teeth  in  this 
species  is  very  large,  as  shown  in  c. 

H.  obstricta  (pi. XVIII.,  fig.  10)  has  33—1—33  teeth;  10  perfect 
laterals :  very  like  H.palliata,  My  figures  are  drawn  from  that  part 
of  the  lingual  membrane  which  has  the  cutting  points  of  its  teeth 
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quite  blunt.  Other  portions  of  ttie  membrane  would  faniiBfa  mncb 
more  sharply  pointed  teeth. 

H.  appressa  (pi.  X.,  fig.  1)  has  33—1 — 33  teeth;  about  IS  perfect 
laterals. 

H.  injlecla  (pi.  X.,  flg.  4)  has  32—1—22  teeth ;  1  perfect  laterals. 
This  and  the  following  species  have  inner  marginal  teeth  with 
simple,  not  bifid,  cutting  points  (c). 

S.  Rugeli  (pi.  X.,  fig.  3)  has  21—1—21  teeth  ;  6  perfect  laterals. 

H.  tridenlaia  (pi.  X.,  flg.  1)  has  25—1—25  teeth;  10  perfect 
laterals.     The  inner  cutting  point  is  bifid  after  the  10th. 

E.  Miillam.    The  species  is  probably  identical  with  devia. 

H.  Earfordiana  has  26 — 1 — 26,  with  12  laterals.  Jaw  with  over 
12  ribs.     Received  too  late  for  illustration. 

H.  fallax  (pi.  X.,  fig.  5)  has  about  40—1 — 40  teeth ;  14  laterals. 
This  (not  tridentala)  had  no  bifurcation  to  the  inner  cutting  point 
of  the  transition  teeth,  at  least  on  the  portion  of  the  tnembraoe 
examined  by  me. 

H.  intro/erens  not  examined  by  me. 

M.  Hopeloneniiis  (pi.  X.,  flg.  6)  has  27-1-27  teeth  as  fiu  m  I- 
can  judge  from  an  imperfect  membrane.  There  are  1  pwfeet 
laterals. 

E.  vulluosa  not  examined. 

B.  loricata  (pi.  XVIII.,  fig.  4)  has  over  20— I— 20  teeth ;  8 
perfect  lateiaU. 
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1  in  Boemeri  :  13  in  thyroides:  10  in  clause  :  8  in  Columbiana:' 
7  in  devia:  10  in  profunda:  15  in  Sayii:  10  in  Mobiliana;  over 
10  in  Dotonieana. 

I  haTC  had  no  opportunity  of  examining  3.  divesta,  Chri»lyi, 
Whealleyi,  xaA  jejuna. 

Nothing  has  been  pablished  regarding  the  jaw  and  lingual  den- 
tition of  the  subgenus  from  species  foreign  to  North  America,  as 
it  ia  exclusively  confined  to  this  country. 

The  jaw  of  Meaodon  does  not  essentially  differ  from  that  of 
Triodoptis  and  Polygyra,  but  may  readily  be  distinguished  from 
that  of  the  other  American  subgenera. 

The  lingual  membrane  is  long  and  narrow.  The  general  ar- 
rangement of  the  teeth  is  shown  in  fig.  52.    The  characters  of  the 


individual  teeth  are  better  shown  in  my  plates.  It  will  be  seen 
that  there  are  two  distinct  types  of  dentition  among  the  species  of 
the  subgenus.  The  first  form  of  dentition  is  found  in  albolabris 
(pi.  XI.,  fig.  1),  Eoemeri  (pi.  XI.,  fig,  3),  Wetherbyi  (pi.  XI.,  fig.  2), 
Dovinieana  (pi,  XI-,  fig.  4),  Sayii  (pi.  XI.,  fig.  5)  exoleta  (pi.  XI., 
fig. 7),  i'ennsyiDamca(pl.XVIIl.,  fig.  3),  Mitckelliam  (pi.  XVIII., 
flg.  5),  elevala  (pi.  XII.,  fig.  1),  Columbiana  (pi.  XII.,  fig.  2), 
Mobiliana  (pi.  XII.,  fig.  3),  deoia  (pi.  XII.,  fig.  4),  profunda  (pi. 
XII.,  fig.  5)  muUilineaia  {pi.  XII.,  fig.  6),  denlifera  (pi.  XIL,  fig. 
8),  Clarki  (pi.  XI.,  fig,  6).  Even  among  these  species  there  are 
some  important  variations.  Thus  I  have  failed  to  detect  any  side 
cutting  points  on  the  subobsolete  side  cusps  of  the  central  and 
first  lateral  teeth  of  Hoemeri,  Wetherbyi,  D&wnieana,  Sayii,  ex- 
oleta, Fennsylvanica,  and  MitcheUiana.  All  these  species  have 
their  side  cusp  less  developed  than  in  the  other  species  mentioned 
above.  The  presence  of  the  cutting  point  may  be  detected  by 
better  manipulation  than  I  am  able  to  give,  but  as  far  as  ray  powers 

■  See  Ann.  N.  T.  Lye,  of  N.  H.,  X.  pi.  XIV.,  flg.  3. 


210  raocsKDivot  or  nm  acadbxt  or 

go,  I  cmoiK^  ftod  it.  The  outer  ktefmU,  howerer,  in  most  of  the 
•pedes  hare  a  ranch  more  dereloped  side  eosp  than  the  inner 
laterals,  bearing  a  welMereioped  cotttng  point  (see  pL  XL,  fig. 
6,  d).  bat  not  all  the  species,  as  H.  exoleUi  for  instance,  as  shown 
in  pi.  XL,  fig.  7,  d,  has  no  well  dereloped  side  cosp  and  catting 
point  on  its  onter  laterals,  nor  does  it  appear  except  on  the  de- 
cided marginals.    It  is  the  same  in  H.  Scyti. 

I  find  also  variation  in  the  manner  of  passing  from  the  lateral 
to  the  marginal  teeth  among  the  species  of  this  first  groap  of  Me- 
Modon.  In  H.  exoleta  (pi.  XI.,  fig.  7, 14)  the  catting  point  remains 
the  same,  and  also  in  Sayii^  profunda^  Wetherbyi^  and  Jfitchel- 
liana^  but  in  elev€Ua  (pi.  XII.,  fig.  1,  18)  the  transition  teeth  are 
characterized  by  the  bifurcation  of  the  large  catting  point;  the 
same  occurs  in  albolabrU^  muUilineaia^  Roemeri^  Columbiana  (pi. 
XII.,  fig.  2)  and  devia,  and  the  rest  of  the  group. 

The  general  character  of  the  teeth  in  this  section  of  Mewudon  is 
about  the  same  as  I  hare  described  above  for  TriodopnM  (p.  260). 
It  will  be  noticed,  however,  that  the  marginals  (as  in  H.  exoleta 
and  Wetkerbyi)  do  not  always  have  their  cutting  points  bifid. 

The  other  type  of  dentition  in  the  subgenus  Mesodon  is  shared 
by  //.  thyroide9  (pi.  XVIIL,  fig.  2),  clau9a  (pi.  XII.,  fig.  7),  and 
Wheatleyi  (pi.  XYIIL,  fig.  1).  The  centrals  and  first  laterals  have 
subobsolete  side  cusps  without  cutting  points,  the  outer  laterals 
have  no  side  cusp,  but  retain  the  type  of  the  first  laterals,  they  are 
much  longer,  narrower,  and  have  one  extremely  long,  oblique, 
Htoiil,  liliintly  pointed  cutting  point,  reaching  far  beyon<l  tlie 
lower  umrgin  of  the  base  of  attachment.  These  outer  laterals 
pAAN  gradually  into  the  marginals,  which  retain  their  general  form 
but  have  a  less  developed  reflection,  and  much  more  proportion- 
ally developed  cutting  point,  sometimes  bifid  in  the  extreme  mar- 
ginaU  (|il.  XVIIL,  flg.  2,  54),  and  usually  with  a  small  side  cutting 
point. 

Am  in  all  the  subgenera  of //f/io:,  the  marginal  teeth  of  Mesfxlon 
hIiow  great  variation  in  their  denticulation,  even  in  most  cases  on 
the  same  membrane.  //.  CUirlci  (pi.  XL, fig.  C)  has  the  marginals 
with  cutting  points  much  blunter  and  broader  in  some  parts  than 
in  the  others. 

The  study  of  the  dentition  of  Mesodon  shows  that  we  must  be 
prepanil  to  find  considerable  variation  in  the  character  of  the 
teeth  of  any  subgenus.    The  |K'culiar  outer  lateral  teeth  and  mar- 
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ginals  of  H.  thyroides,  for  instance,  would  hardly  have  been  ex- 
pected, so  utterly  different  are  they  from  those  of  albolabrits. 
Again,  we  should  hardly  have  expected  to  find  such  a  difference 
in  the  same  subgenus,  as  the  presence  and  absence  of  side  cutting 
points  on  the  central  and  first  lateral  teeth. 

I  will  now  give  the  count  of  teeth  in  the  several  species. 

Helix  major^  not  examined. 

Helix  albolabria  (pi.  XI.,  fig.  1).  Outer  laterals  have  distinct 
side  cusps  as  well  as  cutting  points.  Teeth  44 — 1 — 44,  with  about 
12  laterals.     The  inner  cutting  points  of  fig.  b  should  be  bifid. 

Helix  diveata,  not  examined. 

Helix  muUilineata  (pi.  XII.,  fig.  6),  42—1—42  ;  12  laterals. 

Helix  Fennsylvanica  (pi.  XVIII.,  fig.  3),  40—1—40 ;  13  perfect 
laterals.    Morse  counted  120  rows  of  39 — 1 — 39  teeth. 

Helix  Mitchelliana  (pi.  XVIIL,  fig.  5),  49—1—49 ;  18  laterals. 
Outer  laterals  have  side  cusps  and  cutting  points. 

Helix  elevata  (pi.  XII.,  fig.  1),  about  45 — 1 — 45 ;  17  laterals. 

Helix  Clarki  (pi.  XI.,  fig.  6),  35—1—35,  with  15  laterals. 

Helix  Christyi^  not  examined. 

Helix  exoleta  (pi.  XI.,  fig.  7)  has  56 — 1 — 56 ;  11  perfect  laterals, 
but  even  the  8th  tooth  shows  a  decided  modification  in  form. 

Helix  Wetherbyi  (pi.  XI.,  fig.  2)  has  35—1—35  ;  12  laterals. 

Helix  Wheatleyi  (pi.  XVIII.,  fig.  1)  has  67—1-67,  with  over 
12  laterals. 

Helix  dentifera  (pi.  XII.,  fig.  8)  has  32—1—32  teeth,  with  15 
laterals. 

Helix  Eoemeri  (pi.  XI.,  fig.  3)  has  35— 1— '35  teeth,  with  12 
laterals. 

Helix  thyroidea  (pi.  XVIII.,  fig.  2)  has  60—1—60,  with  11 
laterals. 

Helix  clausa  (pi.  XII.,  fig.  7)  has  41—1 — 41,  with  about  11 
perfect  laterals. 

Helix  Columbiana  (pi.  XII.,  fig.  2)  has  33—1—33  teeth ;  15 
perfect  laterals. 

Helix  Downieana  (pi.  XI.,  fig.  4)  has  35 — 1 — 35  teeth,  with  12 
laterals.  The  side  cusps  and  cutting  points  are  visible  on  the 
second  lateral  tooth. 

Helix  Lawi^  not  observed. 

Helix  Mobiliana,     The  true   species,  from   Baldwin  Count}-, 
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Alabama,  Dr.  E.  R.  Sbowaltcr  (pi.  XII.,  fig.  3).  There  are 
25—1—25  teeth,  with  10  perfect  laterals. 

Helix  jtijuna,  not  examined. 

Helix  devia  (pi.  XII.,  Bg.  i)  has  23—1—23,  with  16  perfeet 
laterals. 

Helix  profunda  (pi.  XII.,  fig.  5)  has  40 — I — 40  teeth,  with 
about  U  pei-fect  lateraU. 

Helix  Sayii  (pi.  XI.,  fig.  5)  has  42—1—42  teeth,  with  about  15 
perfect  laterals. 

Subgenus  Acanthindla. 
We  have  but  one  species  within  our  limits,  H.  harpa,  whose 
jaw  and   lingual  dentitioD  have  been  described  and  figured  by 
Morse.    Judging  from  his  figure  (fig.  53)  and  text, 
Fig.  SS.         the  anterior  surface  of  the  jaw  seems  to  have  sub- 
obsolete  ribs  which  mark  the  lower  margin ;  it  is 
low,  wide,   strongly  arched,  witli   blunt,  scarcely 
'*"'  attenuated  ends;    cuttins  eds;e   with  a  wide   and 

BtlU:  lutTpa.  ,.    .     ,  ,  ,    ,  ,  ,.  .         . 

[■loTH)  very  slightly  produced,  broad  median  projection; 

transversely  and  longitudinally  striate. 
Lingual  membrane  long  and  narrow,  120  rows  of  IT — 1— IT 
teeth,  with  6  perfect  laterals.    The  centrals  have  a  square  base  of 

Kg.  B4. 


attachment,  the  upper  margin  aqaarely  reflected ;  the  reflection  is 
very  email,  tricuspid,  the  side  cusps  very  small,  blunt,  the  median 
cusps  very  long  and  narrow,  oot  reaching  the  lower  edge  of  the 
base  of  attachment,  not  even  with  its  short  cutting  point ;  side 
cusps  also,  I  presume,  with  cutting  points,  though  none  are  shown 
in  Morse's  figure.  Laterals  like  the  centrals,  but  unsymmetrical 
by  the  suppression  of  the  inner  side  cusps,  and  cutting  points. 
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Marginals  low,  wide,  the  broad  reflection  equalling  the  base  of 
attacbment  and  irregularly  deaticalated,  as  in  Fupa. 

There  are  two  European  species  of  this  subgenus,  ff,  aculeala 
and  lamellala,  whose  jaw  is  described  by  Lehmann  as  rather 
striated  than  ribbed.  Their  lingual  dentition  presents  no  sub- 
generic  differences  from  that  of  karpa,  though  the  cusps  of  the 
centrals  are  described  as  simply  conical. 

Subgenus  Vallonia. 
Jaw  low,  wide,  slightly  arcuate,  ends   but  little  attenuated, 
blunt ;  cutting  margin  without  median  projection ;  anterior  sur- 
face with    numerous  crowded,  broad 
Fig.  55.  ribs,  denticulating  the  lower  margin. 

—      —  (Fig.  55.) 

^  Lingual  membrane  (pi.  XTIII.,  fig. 

•tBduimieiuaa.  [H«rH  ]     6)  'ong  Mid  narrow.     Morse  gives  73 

rowaof  11— 1— U  teeth,  with  3  perfect 

laterals.     I  counted  10 — 1—10,  with  3  perfect  laterals.     Centrals 

with  the  base  of  attachment  long  and   narrow,  expanded   and 

notched   at  the   outer    lower 

angles,  narrowed    above   and 

reflected  ;  reflection  very  small, 

tricuspid,  all  the  cusps  bearing 

very  short  cutting  points,  the 

central  one,  as  usual,  longest. 

.....      .  „ .,      , . .,     ,w      ,    Laterals  with  the  base  of  at- 

tachment  twice  as  broad  as  in 
the  centrals,  the  inner  lower  angle  suppressed,  notched  at  the 
outer  angle,  broadly  reflected  above ;  reflection  larger  than  in 
the  centrals,  with  one  inner,  long,  slender  cusp,  reaching  nearly 
the  lower  edge  of  the  base  of  attachment,  its  cutting  point  quite 
reaching  it,  and  one  small  outer  side  cusp,  also  beariug  a  distinct 
cutting  point.  Marginals  low,  wide,  the  reflection  equalling  the 
base  of  attachment  and  irregularly  denticulated  along  its  edge, 
the  inner  cusp  the  longest  and  bifid.  The  dentition  is  quite  that 
of  Pupa. 

The  above  description  ia  drawn  from  a  specimen  from  Maine. 
The  European  form  is  figured  by  Moquin>Tandon  with  a  median 
projection  to  the  cutting  edge  of  its  jaw.    Lehmann  also  figures 
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a  wide,  slight  projection  to  the  cutting  edge.  A  comparison  of 
the  description  and  figure  of  the  dentition  of  the  European  spe- 
cimens given  by  Thomson  and  Lehmann  shows  no  specific  diflfer- 
ence.  It  will  be  noticed  that  Lehmann's  figure  of  the  centrals 
shows  a  more  developed  refiection  and  cusp  and  no  side  cusps. 
I  believe,  however,  that  careful  comparison  will  show  no  variation 
in  this  or  other  particulars. 

Subgenus  Frcticicola. 

The  two  species  of  this  subgenus  found  within  our  limits,  H. 
rufescens  and  H.  hispida^  are  purely  local,  having  been  introduced 
by  commerce  at  Quebec  and  Halifax,  respectively.  I  have  not  had 
an  opportunity  of  examining  either.  The  jaw  of  the  subgenus  is 
described  as  arcuate  with  blunt  ends ;  anterior  surface  with  broad, 

crowded  ribs  (see  figure  of  that  of  hispida  copied 

^^•57.         ffQm   Moquin-Tandon);   Lehmann   (1.  c,  pi.  XII., 

fig.  57)  figures  the  lingual  membrane  of  hispida 

with  centrals  havinir  a  long  narrow  base  of  attach- 
Jaw  of  .         ,  .  . ,       ^      . 

miix  hupida.      ment,  a  stout,  pear-shaped,  unicuspid   reflection ; 

laterals  bicuspid,  marginals  a  simple  modification 

of  the  laterals.    Other  species  are  also  figured  by  Lehmann. 

Subgenus  Dorcasia. 

I  hesitate  to  place  our  two  species,  H.  Berlandieriana  and 

gvtseola  in  this  subgenus  on  account  of  the  geographical  range  of 
its  si)ecies.  I  will,  however,  temi>orarily  leave  them  here.  I  do 
not  iMjlieve  they  proi>erly  l)elong  to  FriUicicoia. 

I  have  not  examined  //.  Berlandieriana,  The  other  8i>ecies, 
fjrineola^  has  a  jaw  (pi.  XVI.,  fig.  14)  slightly  arcuate;  high,  ends 
scarcely  a//cnMa/r(/,  blunt;  cutting  margin  without  median  pro- 
jec»tion ;  anterior  surface  entirely  covered  with  numerous,  alwut 
12,  broad,  crowded  ribs,  denticulating  either  margin. 

Lingual  membrane  (pi.  XIII.,  fig.  2.)  long  and  narrow.  Teeth 
al)out  2T— 1— 27,  with  12  perfect  laterals.  Centrals  with  the  base  of 
attachment  long  and  rather  narrow,  the  outer  lower  angles  but  little 
expanded,  the  upper  margin  broadly  reflected  ;  reflection  large, 
with  a  very  stout,  long  median  cusp,  l)earing  a  long,  stout  cutting 
point  extending  below  the  lower  edge  of  the  base  of  attachment, 
side  cusps  obsolete,  but  side  cutting  points  present,  large,  tri- 
angular, acute.     Laterals  like  the  centrals,  but  unsymmetrical  by 
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tbe  suppreBsion  of  the  inner,  lower  lateral  angle  of  the  base  of 
attachment  and  inner  side  cutting  point.  Marginals  (b)  low, 
wide,  the  reflection  broad,  equalling  the  base  of  attachment  and 
bearing  one  inner,  broad,  long,  oblique,  bifid  cutting  point,  the 
inner  division  the  smaller,  and  two  outer,  smaller,  stout,  sharp, 
side  cutting  points. 

Subgenus  Aglaja. 

Jaw  thick,  high,  arched,  ends  but  little  attenuated, blunt ;  cutting 
edge  without  median  projection  ;  anterior  surface  with  stout,  sepa- 
rated ribs,  denticulating  either  margin,  from  5  to  9 
Kg^68.        in  H.  infumata  (fig.  58),  about  6  in  fidelis.    The 
other  American  species,  H,  Hillehrandi^  I  have  not 
examined. 

Lingual  membrane  long  and  narrow.    That  of 
Jaw  of  Hillehrandi  not  examined,  those  of  infumata  and 

Helix  i^futnata. 

fidelis  agreeing  in  their  general  characters.  The 
centrals  have  a  base  of  attachment  longer  than  wide,  with  incurved 
lower  margin  and  expanded  lower  lateral  angles ;  upper  margin 
broadly  reflected ;  reflection  short,  stout,  with  no  side  cusps  or 
cutting  points,  but  a  very  stout,  short  median  cusp,  bearing  a 
short  cutting  point.  Laterals  like  the  centrals,  but  unsymmetri- 
cal  by  the  base  of  attachment  wanting  the  inner,  lower  lateral 
expansion  ;  it  is,  however,  unusually  developed  on  its  inner  side 
margin :  first  marginals  {h  of  each  figure)  differing  from  the  late- 
rals by  the  equalling  of  the  reflection  and  base  of  attachment,  the 
lesser  development  of  the  cusp,  and  greater  development  of  the 
cutting  point,  which  is  bluntly  bifid,  the  inner  division  the  smaller. 
On  some  of  the  first  marginals  of  infumata  (pi.  XIII.,  fig.  9,  6) 
there  is  a  small  side  cutting  point.  Marginals  low,  wide,  the  re- 
flection equalling  the  base  of  attachment,  and  bearing  one  long, 
oblique,  wide,  bifid  cutting  point,  the  inner  division  the  smaller, 
and  one  or  two  short,  sharp,  side  cutting  points.  There  is  great 
variation  in  the  cutting  points. 

A  comparison  of  the  two  figures  will  show  a  longer  base  of  at- 
tachment in  fidelis^  with  a  line  of  re'enforcement  or  duplication  to 
its  upper  margin.  As  with  all  species,  there  is  much  variation  in 
the  length  of  the  cutting  point,  in  centrals  and  laterals,  and  their 
arrangement  and  development  in  the  marginals. 
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ir./(f«It>(pl.  XIII.,  fig.  8)  has  48—1—48  teetb,  with  15  perfect 
laterals.  The  flrit  marginal  is  shown  in  b,  an  outer  marginal  in  c. 
Usually  the  first  marginals  have  a  side  cutting  point. 

S.  infumata  (pi.  XIII.,  fig.  9)baa  45— I— 45  teeth,  with  16  late- 
rals. Fig.  b  is  the  11th  tooth,  from  a  different  portion  of  tlie 
membrane  from  c,  which  is  the  20th;  they  show  rariation  in  the 
transition  teeth  as  to  the  presence  of  the  side  cutting  point.  Ex- 
treme marginals  are  shown  in  d. 

Of  the  dentition  of  the  other  species  of  Aglaja  foreign  to  our 
limits  but  little  is  known.  S.  Ohiesbreghti  (see  Moll.  Mez.  et 
Onat.)  baa  very  dissimilar  teeth,  especially  the  marginals.  H.  temi- 
clauta  (Malak.  Blak.  XV.,  pi.  IV.,  flg.  4)  also  differs  in  its  denti- 
tion. TbeJawB  of  these  species  agree  with  those  of  tn/umo/a  and 
_fideli9. 

Sabgenui  AaiONTA. 

Jaw  thick,  bigb,  arched,  ends  but  little  attenuated,  blunt;  cut* 

ting  margin  without  median  projection  ;  anterior  surface  with  a 

few,  separated,  stout  ribs,  deeply  denticulatinfi 

either  margin,  and  so  disposed  as  to  leave 

each  end  of  the  jaw  ttee  from  ribs.     I  have 

counted  S  ribs  on  the  jaw  of  arrota ;   9  in 

T^ntendiana ;  S  in  tudiculata ;  6  in  A'ictli- 

J>w  .r  «wa  omiM.       „iana;  6  in  redimita  ;  6  in  exarata  ;  5  in  Dia- 

liloentif  :  about  7  in  Carjitrnleri  :  3  in  ramentoaa  ;  5  in  Cali/orni- 

<>mii;  i-&  in  tfquuicola  ;  S  In  TragLi;  %'m  facia;  G  ia  Ktll-tli : 

il  of  unequal  size  in  Slearneiana.     The  jaw  of  rujicincta  ditfcrs 

in  hnvin^  over  10  ribs  covering  its  whole  surface,  and  in  Iwing 

iinly  slightly  arcuate. 

Vig.  GO. 


I  have  not  esnmined  llie  following  species;  iii/.Trmn,  Mormw 
lum,  JiufHtilhouariti,  Oali'ii. 
The  subgenus  is  almost  exclusively  confined  to  our  limits.  Tliere 
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is,  however,  one  Mexican  species,  one  African,  and  one  European, 
H.  arbustorum.    The  jaw  of  the  last  agrees  with  our  species. 

The  lingaal  membrane  is  long  and  narrow.  Fig.  60  shows  the 
general  arrangement  of  the  teeth  upon  the  lingual  membrane. 
The  characters  of  the  individual  teeth  are  shown  in  my  plates. 
I  have  selected  ff.  Sieamsiana  pi.  XIII.,  fig.  3,  to  give  an  idea  of 
the  teeth  in  successive  transverse  rows.  Fig.  a  shows  a  group  of 
central  and  lateral  teeth  in  two  adjacent  rows,  b  the  transition 
from  laterals  to  marginals,  c  marginal  teeth  from  near  the  outer 
edge  of  the  membrane.  The  central  teeth  have  a  base  of  attach- 
ment much  longer  than  wide,  with  incurved  lower  margin  and 
expanded  lower  lateral  angles ;  the  upper  margin  broadly  reflected ; 
reflection  short,  stout,  with  subobsolete  side  cusps  bearing  no  cut* 
ting  points,  and  a  stout,  long  median  cusp  bearing  a  short,  blunt 
cutting  point,  which  does  not  reach  the  lower  margin  of  the  base 
of  attachment ;  the  reflection  with  the  median  cusp  is  pear-shaped  ; 
in  many  species  there  is  a  duplicate  line  of  reenforcement  parallel 
to  the  upper  margin  of  the  base  of  attachment.  The  lateral  teeth 
are  of  similar  type  to  the  centrals,  but  are  unsymmetrical  by  the 
suppression  of  the  inner,  lower,  lateral  angle  of  the  base  of  attach- 
ment. The  outer  laterals  have  a  side  cusp  and  cutting  point. 
The  transition  from  laterals  to  marginals  is  formed  by  the  greater 
proportional  development  of  the  cutting  point,  the  lesser  develop- 
ment of  the  cusp ;  the  cutting  point  then  becomes  bifid,  the  re- 
flection becomes  more  nearly  the  same  size  as  the  base  of  attach- 
ment, and  thus  the  true  marginals  are  gradually  reached.  These 
last  are  longer  than  wide,  have  a  base  of  attachment  smaller 
than  the  reflection  and  cut  away  on  its  lower  inner  angle;  the 
reflection  is  produced  into  one  long,  sharp,  oblique,  bifid  cutting 
point,  the  inner  division  the  smaller,  and  one  outer,  much  shorter, 
sharp,  rarely  bifid  cutting  point. 

Most  of  the  species  examined  agree  in  dentition  with  Stearnsi- 
ana.  Some  have  more  blunt  cutting  points  to  their  marginals,  as 
H,  sequoicola  (pi. XI Y., fig.  5),  but  even  on  various  parts  of  the  same 
membrane  the  marginals  vary  in  this  respect.  In  Kelletti^  Steam- 
aianOf  tudiculata^  arrosa,  Traski^  sequoicola^  Ayresiana^  redimita^ 
Nickliniana^  ramentosa^  exarata^  I  have  failed  to  detect  any  side 
catting  points  to  the  central  and  inner  lateral  teeth.  I  found  the 
points,  however,  in  H.  ruficincia  (pi.  XIV.,  fig.  3).  H.  Town- 
sendiana  (pi.  XYIII.,  fig.  8)  has  these  cutting  points  and  side 
15 
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cusps  on  central  and  all  the  lateral  teeth ;  its  centrals  and  late- 
rals are  not  of  the  same  shape  as  described  above  for  H.  Kelletti, 
but  resemble  those  of  Polygyra^  Sienotrema^  and  Triodapsis.  Thus 
in  this  as  in  other  subgenera,  we  find  the  type  of  dentition  not 
constant  in  all  the  species. 

The  long,  narrow  base  of  attachment  and  pjriform  reflection 
of  most  of  the  species  of  Arionta  agree  with  those  of  Hemiirochus 
(see  p.  181)  more  nearly  than  any  other  of  our  genera  or  subgenera, 
but  that  genus  has  quite  different  marginal  teeth. 

The  dentition  of  H.  arbtisiorum  is  alone  known  of  the  species 
foreign  to  America,  and  that  by  a  figure  of  Lehmann  (Lebenden 
Schnecken,  pi.  XL,  fig.  29)  too  onsatisfatory  to  be  of  value  for  the 
purpose  of  comparison. 

H.  arrosa  (pi.  XI Y.,  fig.  2),  54—1 — 54  teeth.     17  laterals. 

H.  Townisendiana  (pi.  XYIII.,  fig.  8)  has  60—1—60.  Another 
membrane  had  40 — 1 — 40. 

H.  tudiculata  (pi.  XIY.,  fig.  1),  50—1—50,  with  26  perfect  late- 
rals. 

H.  Nickliniana  (pi.  XIY.,  fig.  8). 

H.  Ayresiana  (pi.  XIY.,  fig.  6),  50 — 1 — 50,  with  15  perfect  laterals. 

H.  redimiia  (pi.  XIY.,  fig.  7).  The  17th  tooth  has  its  inner 
cutting  point  split.     43 — 1 — 43. 

H.  intercisa^  not  examined. 

H.  exarata  (pi.  XIY.,  fig.  10),  54 — 1 — 54,  19  perfect  laterals. 

H.  ramenlosa  (pi.  XIV.,  fig.  9),  60—1—00,  with  21  perfect  late- 
rals.     The  18th  tooth  has  the  side  cutting  point. 

H,  Cnliforniensis  (sec  L.  and   Frw.   Sh.,  1.,  p.  171,  fig.   297) 
Teeth  50— 1—56. 

IL  Carpt*nteri.  Too  late  for  illustration,  I  have  received  spoci- 
raens  collecteil  by  Mr.  Henry  Hemphill.  There  are  -18 — 1 — 4s 
teelb,  with  20  laterals  ;  the  side  cutting  points  are  visible  beyond 
the  7th  tooth. 

If,  Mormonunij  not  examined. 

If.  st'iuoicola  (pi.  XIV.,  fig.  5),  46—1 — 46,  18  jwrfect  laterals. 

If.  tHabloensU, 

Too  late  for  illustration,  I  have  received  from  Mr.  L.  (i.  Yates 
specimens  of  the  form  called  Diabloensis  by  Dr.  Cooper.  Then* 
are  37 — 1 — 37  teeth,  with  17  laterals.  There  are  side  cutting 
points  In^yond  the  Tith  tooth. 

//.  TrasL'i  (pi.  XIV.,  fig.  4),  36—1—36  ;  the  13th  tooth  has  tlie 
sitle  cutting  point ;  16  laterals. 
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H.  Dupetithouarsi^  not  examined. 

H.  rufidncta  (pi.  XIV.,  fig.  3),  35—1—35,  with  18  laterals. 
H.  Oabbi^  not  examined. 

H.  facta  (see  p.  216,  fig.  60),  29—1—29,  with  11  laterals. 
H.  Kelletti  (pi.  XIII.,  fig.  4),  57-1—57. 

H.  Steamsiana  (pi.  XIII.,  fig.  3),  50—1—50,  with  24  laterals. 
The  22d  tooth  has  the  side  cutting  point. 

Subgenus  Gltptostoma.* 

One  species  only  is  thus  far  known.  Helix  Newberryana.  Its 
jaw  (pL  XVI.,  fig.  4)  is  low,  wide,  slightly  arcuate,  ends  but  little 
attenuated,  blunt;  cutting  margin  without  median  projection; 
anterior  surface  with  numerous  (about  16),  stout,  separated  ribs, 
deeply  denticulating  either  margin. 

Lingual  membrane  (pi.  XIII.,  fig.  6)  long  and  narrow.  Teeth 
47 — 1 — 47,  with  17  perfect  laterals.  Centrals  with  the  base  of 
attachment  long  and  narrow,  with  greatly  expanded  lower,  lateral 
angles,  the  upper  margin  rounded,  broadly  reflected ;  reflection 
large,  stout,  with  obsolete  side  cusps,  but  with  decided,  triangular 
side  cutting  points ;  median  cusp  very  stout,  short,  with  a  long^ 
acute  cutting  point  reaching  beyond  the  lower  edge  of  the  base  of 
attachment.  Laterals  like  the  centrals,  but  unsymmetrical  by  the 
suppression  of  inner,  lower,  lateral  angle  of  the  base  of  attach- 
ment and  inner  side  cutting  point.  The  transition  from  laterals  to 
marginals  is  marked  by  the  lesser  proportional  development  of  the 
cusp  and  greater  development  of  the  cutting  point.  Marginals  (c) 
low,  wide,  the  reflection  equalling  the  base  of  attachment  and 
bearing  one  inner,  short,  stout,  oblique,  blunt  cutting  point,  and 
one  outer,  shorter,  blunt  cutting  point. 

This  species,  like  all  others,  has  great  variation  in  the  develop, 
ment  of  the  cutting  points  on  different  parts  of  the  same  membrane. 

Subgenus  Eupartpha. 

Jaw  high,  arcuate,  ends  but  little  attenuated,  blunt ;  cutting 
margin  without  median  projection ;   anterior  surface  with  a  few 
(about  5  in  Tryoni)  stout,  separated,  unequal  ribs,  deeply  denticu 
lating  either  margin. 

>  See  Proc.  Phila.  Ac.  Nat.  Sci.,  1873,  p.  244. 
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Fig.  fll.  As  usual  ID  most  of  the  species  of  Helix, 

etc.,  examined  by  me,  the  number,  size,  axd 
disposition  of  the  ribs  vary  Id  different 
individuals  of  the  only  species  of  Huparypha 
I  have  examined,  H.  Tryont.  In  L.  and  Frw. 
Shells  N.  A.,  I.,  179,  six  jaws  are  figured,  all 
differing  as  to  the  ribs. 
I  have  had  no  opportunity  of  examining  ff.  areolata,  the  only 
other  species  found  within  our  limits.  Among  the  species  of  the 
subgenus  foreign  to  the  United  States,  ff.  pisana,  Miill.,  alone  has 
been  examined,  the  jaw  being  figured  by  Moquin-Tandon  with  S-3 
ribs  only,  and  the  number  of  the  teeth  being  given  by  Thomson. 

The  only  information  I  can  give  of  the  lingual  dentition  ia  shown 
in  the  figure  of  that  of  M.  Tryoni  (L.  and  Frw.  Shells,  I.,  354). 
There  are  190  rows  of  about  43 — 1 — 43  teeth  each.  There  appear 
to  be  16  perfect  laterals. 

The  base  of  attachment  is  long  and  narrow ;  the  reflection  is 
pear-shaped,  apparently  without  side  cusps  or  cutting  points  in  the 
central  and  first  nine  laterals.  The  balance  of  the  laterals  have 
the  side  cusp,  and,  no  doubt,  cutting  point.  I  cannot  from  the 
figure  describe  accurately  the  characteristics  of  the  marginal  teeth. 
Unfortunately,  I  have  preserved  no  membrane  to  describe  and 
figure  more  accurately. 

Subgenus  Tacbba. 
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angle  of  the  base  of  ftttacbment;  outer  UterKis  with  a  more 
deyelopcd  cutting  point  and  a  decided  side  cusp  and  cutting  point ; 
the  change  {toto  the  laterals  to  the  marginals  is  shown  in  the  16th 
tooth  (see  fig.  63),  where  tlie  base  of  attachment  is  wider,  the 
reflection  stouter  and  the  inner  cutting  point  becomes  bifid.  The 
marginals  are  low,  wide,  the  reflection  equalling  the  base  of 
attachment,  the  inner  cutting  point  short,  bluntly  bifid,  the  outer 
shorter  and  blunL 

Fift,  08. 


Having  no  specimen  to  examine  myself,  I  am  dependent  on 
Morse's  figures  given  above. 

Subgenus  Pouatia. 

Jaw  of  our  only  species,  H.  aspersa,  introduced  by  commerce 
at  Charleston,  S.  C.  (where  it  is  still  common),  high,  thick,  arcuate, 
ends  but  little  attenuated,  blunt ;  cutting  margin  without  median 
projection  ;  anterior  surface  with  6  stout,  separated  ribs,  deeply 
denticulating  either  margin  (pi.  XVI.,  fig.  8). 

Lingual  membrane  of  the  same  species  (pi.  XIII.,  fig.  7,  a,  6,  c) 
long  and  narrow.  Teeth  50 — I — 50,  with  15  perfect  laterals. 
Centrals  with  base  of  attachment  longer  than  wide,  the  lower 
lateral  angles  but  slightly  produced,  the  lower  margin  in  some 
cases  with  a  quadrate  excavation  or  thinning  as  usually  found  in 
Succivea ;  the  upper  margin  broadly  reflected,  reflection  very 
large,  with  a  very  stout,  short  median  cusp,  bearing  a  short,  stout 
cutting  point  reaching  the  lower  edge  of  the  base  of  attachment ; 
side  cusps  obsolete,  but  bearing  well  developed,  short  side  cutting 
points.  Laterals  like  centrals,  but  unsymmetrical  by  the  sup- 
pression  of  the  inner,  lower,  lateral  angle  of  the  base  of  attach- 
ment, and  the  inner  side  cutting  point.  Transition  teeth  from 
the  laterals  to  the  marginals  (b)  with  a  more  developed  reflection, 
a  shorter  inner  cusp  bearing  a  greatly  developed  bifid  cutting 
point.    Marginals  (c)  low,  wide,  the  reflection  equalling  the  base 
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of  attachment  and  bearing  one  inner,  long,  oblique,  acutely  bi6d 
cutting  point,  and  one  shorter,  outer,  sometimes  bifid,  side  cutting 
point. 

The  only  other  Pomatia  whose  dentition  has  been  fibred  h 
H.  pomatia,  which  shows  tlie  same  type  of  teeth  (Qoldfuss,  1.  c 
p).  IV.,  flg>6).  The  jaw  of  numerous  European  species  is  known, 
and  of  the  same  type  as  in  asperaa. 

(3)  Jaw  with  delicate,  distant  liba  to  its  anterior  surface,  usually  rDDning 
obliquely  to  the  median  line. 

a*DDa  OTLIHDBBLLA,  P(t. 

Jaw  as  in  Macroceramua,  described  below. 

Liugual  membraneof  our  two  species  (7.  j^'una  and  C.  Poeyana 
not  examined  by  me.  The  dentition  of  the  genus  is  very  peculiar. 
The  membrane  is  exceedingly  long  and  narrow.  The  base  of 
attachment  of  the  centrals  is  small,  long,  narrow,  with  the  upper 
margin  broadly  reflected  into  a  blunt,  rounded  and  expanded 
gouge-shaped  cutting  point ;  the  laterals  hare  a  long,  sabqoad- 
rangulor  base  of  attachment,  bearing  below,  a  large,  bluntly 
rounded,  greatly  expanded,  palmate  cusp,  representing  the  inner 
and  central  cnspsof  the  laterals ;  and,  above,  a  long,  slender,  graceful 
extension,  representing  the  external  cusp  of  the  other  Heliddm. 
This  last  is  bluntly  truncated,  or  bears  a  recurved  cuap  smaller 
but  of  same  shape  as  that  below ;  or  it  has  a  laterally  extended,  small 
blunt  point.     In  some  species  the  laterals 
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Fig.  65. 


Jaw  of  Maerowra' 

mus  tignatut. 

[BlAad.] 


Genus  MAGB0GEBAMTT8,  Guild. 

Jaw  thin,  almost  membranous,  semi-transparent,  light  horn 
colored,  strongly  arched,  ends  acuminated ;  cutting  margin  without 

median  projection  ;  anterior  surface  with  numer- 
ous delicate,  separated  ribs,  denticulating  both 
margins;  these  ribs  run  obliquely  towards  the 
median  line  of  the  jaw,  so  that  the  central  ribs 
meet  before  reaching  the  lower  margin  of  the  jaw, 
forming  an  upper  median  triangular  space  be- 
tween the  ribs. 

It  was  formerly  considered  that  this  jaw  was 
actually  in  separate  pieces,  whose  overlapping 
margin  formed  the  ribs  upon  the  anterior  surface 
(see  fig.  65).  More  careful  examination,  however, 
has  proved  the  jaw  to  be  in  one  single  piece,  with 
delicate  ribs  upon  its  surface. 

There  are  over  50  ribs  on  the  jaw  of  the  only 
one  of  our  species  I  have  examined,  M.  Oossei.  I  give  a  copy  of 
Mr.  Bland's  figure  of  the  jaW  of  M.  signattis^  which  is  similar. 

The  lingual  membrane  of  Macroceramus  was  supposed  to  be 

the  same  as  in  Cylindrella  described  above,  as  that  of  M.  signatus 

Was  so  found  by  Mr.  Bland  (Ann.  Lye.  Nat.  Hist.  N.  Y.,  VIII., 

162),  and  Crosse  and  Fischer  (Journ.  de  Conch.,  1870,  pi.  III.,  fig. 

14—16).    It  was,  therefore,  with  surprise  that  I  found  an  entirely 

clifrerent  type  of  dentition  in  M.  Oossei.    I  can  in  this  place  only 

^ote  the  difference,  and  leave  to   future  study  the  question  of 

its  bearing  on  the  generic  position  of  the  species. 

Jf.  Oossei  (pi.  XV.,  fig.  1)  has  a  membrane  very  long  and  narrow; 
^eeth  about  40 — 1 — 40,  in  scarcely  oblique  transverse  rows,  deci- 
dedly not  en  chevron.    Centrals  with  a  long,  narrow  base  of  at- 
tachment with  somewhat  expanded  lower  lateral  angles,  its  upper 
'mnargin  squarely  reflected.    The  reflected  portion  is  very  small, 
9ind  bears  three  short,  blunt  cusps,  the  median  the  largest,  all 
^hree  with  distinct  cutting  points.     The  base  of  attachment  of  the 
laterals  is  long  and  narrow,  its  outer  lower  angle  irregularly  cut 
siway ;  the  upper  margin  broadly  and  obliquely  reflected,  the  re- 
'^ected  portion  thrown  off  obliquely  towards  the  margin  of  the 
Iftingual  membrane,  very  short  and  bearing  two  stout,  blunt,  short 
^ueps,  the  inner  the  larger,  also  thrown  obliquely  towards  the 
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outer  margin  of  the  membrane  ;  both  of  the  ca&pa  be&r  distinc:^ 
cutting  points,  the  outer  one  small,  the  inuer  one  narrow,  Monc:  - 
almost  as  long  as  the  base  of  attachment.    There  are  no  dlBtinc^^ 
marginals,  the  laterals  decreasing  in  size  as  they  pasB  off  laterally         > 
those  at  the  edge  of  the  membrane  (fig.  c)  having  one  large  inne^V  t 
cutting  point,  and  several,  outer,  irregular  smaller  ones.    I  haTe^,^  ^ 
given  a  a  group  of  centrals  and  laterals,  &  a  groupof  laterals,  anc^E^^ 
c  an  extreme  lateral  or  marginal.' 
I  have  had  no  opportunity  of  examining  If.  Kieneri. 

a«nna  BVIIinnilS,  LMob.' 

Jaw  thin,  arcuate,  ends  but  little  attenuated;  no  median  pro <^ 

Jection  to  the  cutting  edge ;  anterior  surface  with  oumeroni,  ^  ^^ 
separated,  delicate  ribs,  denticulating  either  mai^,  ^  -^^ 
sometimes  the  upper  median  ones  running  obliquely  ~^^^- 
towards  the  median  line,  or  even  arranged  en  chevron  -^rv  ■ 
as  in  Macroceramus,  with  an  upper  median  trianga-  ^-*"' 
lar  compartment. 

j»wof  The  jaw  of  B.  dea/6a(w8  is  here  figured.   It  is  quite   ■^»- 

dwiftofiH.        arched.     That  of  B.  Marielinus  and  allemaius  is  of  ^fc  * 

the  same  type.     I  have  given  on  plate  XTL,  fig.  IS,     «-  ^ 

a  more  enlarged  view  of  one  end  of  the  jaw  of  B.  mffiatua,  to     ^^ 

sbow  more  accurately  the  character  of  the  ribs. 

The  lingual  membrane  of  the  genus  as  now  received  Tsries  too  *^ 
much  to  allow  of  a  general  description.  It  can  only  be  said  that  •^ 
the  marginal  teeth  are  quadrate,  not  aculeate.  I  will  here  simply  "^ 
confine  myself  to  describing  the  membrane  of  the  only  one  of  our  ** 
species  of  wliicb  1  liave  preserved  the  lingual  membrane. 
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incurved,  its  upper  margin  broadly  reflected.  The  reflection  is 
large  and  has  subobsolete  side  cusps  bearing  well  developed 
catting  points,  and  a  short,  stout  median  cusp,  bearing  a  short, 
stout  cutting  point  not  quite  reaching  the  lower  margin  of  the  base 
of  attachment.    The  laterals  are  of  the  same  general  form  as  the 

Fie.  67. 


Lingoal  deutitiou  uf  Bulimulun  deaibatiis. 

centrals,  but  are  larger,  broader  in  proportion,  and  are  rendered 
unsymmetrical  by  the  suppression  of  the  lower  inner  angle  of  the 
base  of  attachment,  and  inner  side  cusp  and  cutting  point.  The 
marginal  teeth  (fig.  b)  are  but  a  simple  modification  of  the  laterals, 
formed  by  the  proportionally  greater  development  of  the  reflection 
in  comparison  with  that  of  the  base  of  attachment,  and  the  greater 
development  of  the  cutting  points.  On  the  extreme  marginals 
the  cutting  points  are  shorter  and  much  blunter  (fig.  c). 

The  dentition  of  Bulimulus  alternatus  is  figured  on  p.  203  of 
L.  and  Frw.  Shells,  I.  I  have  preserved  no  specimen  from  which 
I  can  more  accurately  draw  the  individual  teeth.  It  has  75  rows 
of  37 — 1 — 37  teeth,  all  apparently  of  the  same  character  as  in  B. 
dealbcUus. 

I  have  not  examined  B.  muUilineatus^  Dormani^  Marielinus^ 
FloridanuSy  patriarcha^  Schiedeanus. 

e.  Jaw  in  numerous  distinct  pieces,  sometimes  soldered  together  above, 
free  and  imbricated  below.    Marginal  teeth  quadrate.    OBTHALiciNiG. 

Genns  LIOUTTS,  Montf. 

Jaw  thick,  arcuate,  ends  rapidly  attenuated,  pointed ;  composite, 
being  in  numerous,  separate,  free,  imbricated,  triangular  pieces, 
with  sutures  inclined  obliquely  to  the  centre  of  the  jaw,  so  as  to 

leave  an  upper  median,  angular  piece  ;  other 
Fig.  68.  pieces  are  soldered  together  above.    Cutting 

edge  with  no  median  projection,  serrated  by 

the  lower  angles  of  the  oblique  pieces.     For 

more  detailed  description  see  below,  under 

jftw  of  L,  virgineu9.       Orthalicus^  which  has  a  similar  jaw.     I  am 
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not  able  to  give  a  figure  of  the  jaw  of  the  only  species  found 
within  our  limits,  L.  fascialus.  It  is  however  figured  by  Leidy 
(Terr.  Moll.  U.  S.,  L,  pi.  V.,  fig.  4,  a,  b).  It  is  similar  to  that  of 
the  allied  species  L,  virgineuSy  which  is  here  figured  on  p.  225. 

The  only  species  found  within  our  limits,  L.fasciatua^  has  about 
69 — 1 — 69  teeth,  judging  from  a  membrane  examined  by  me. 
That  figured  in  L.  and  Frw.  Shells,  I.,  p.  214,  has  94  rows  of  55 — 
1 — 55  teeth  each.  As  elsewhere  stated,  there  is  often  a  difference 
in  the  number  of  transverse  teeth  in  almost  all  species,  and  indeed 
upon  different  parts  of  the  same  membrane. 

The  central  tooth  (pi.  YL,  fig.  E,  a)  has  a  base  of  attachment 
long  and  narrow,  with  strongly  incurved  sides,  widely  expanded^ 
excurved  and  fringed  lower  margin,  and  upper  margin  less  ex* 
panded,  rounded,  and  broadly  reflected.  The  reflection  is  stout 
and  very  rapidly  narrows  without  any  appearance  of  side  cusps 
into  a  very  broad,  long,  bluntly  rounded  median  cusp,  bearing  a 
still  broader,  short,  bluntly  truncated  cutting  edge  (as  such  a 
blunt  organ  cannot  be  called  a  point)  reaching  nearly  to  the  lower 
edge  of  the  base  of  attachment.  It  may  be  that  I  have  here  in- 
correctly considered  the  upper  margin  of  the  base  of  attachment 
as  reflected  and  extended  into  the  cusp.  As  in  the  case  of  the 
side  teeth,  I  should,  perhaps,  rather  say  that  the  upper  margin  is 
not  reflected,  but  that  just  below  the  middle  of  the  base  of  attach- 
ment there  springs  up  from  its  surface  a  broad,  gouge-shaped 
cusp,  bearing  a  still  broader  cutting  edge  (see  pi.  VI.,  fig.  E,  d^ 
where  the  form  of  the  cusp  of  the  side  teeth  is  sliown  by  the  pro- 
file). The  side  teetli  run  rapidly  and  obliquely  backward  from 
the  central  tooth,  thus  giving  a  chevron-like  arrangement  to  the 
membrane.  The  teeth  are  crowded  together  both  longitudinally 
and  transversely,  excepting  as  they  approach  the  outer  edges  of 
the  membrane,  where  they  are  much  more  separated. 

I  have  used  the  term  side  teeth  instead  of  lateral  and  marginal 
teeth,  because  it  is  difificult  to  decide  which  of  these  types  they 
properly  are.  Taking  into  consideration  the  fact  of  there  being 
distinct  lateral  teeth  in  the  allied  species,  L,  virgineus^  and  that 
the  marginals  of  that  species  resemble  the  side  teeth  of  L.faR- 
ciatusy  I  am  inclined  to  believe  we  should  consider  all  the  side 
teeth  of  fasciaius  as  marginals.  In  this  case  we  must  consider 
that  the  lateral  teeth  are  entirely  suppressed.  The  marginals,  as  I 
have  decided  to  call  them,  are  of  the  same  type  as  the  centrals. 
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The  base  of  attachment  is,  however,  unsymmetrical  by  the  suppres- 
sion of  both  upper  and  lower  inner  lateral  expansion ;  the  upper 
margin  is  simply  squarely  truncated.  Above  the  centre  of  the  base 
of  attachment  springs  from  its  surface  the  gouge-shaped,  rounded, 
gradually  expanding  cusp  reaching  nearly  the  lower  margin  of  the 
base  of  attachment  and  produced  into  a  still  more  expanded, 
bluntly  truncated  cutting  edge  (one  cannot  call  it  a  cutting  point), 
which  projects  far  beyond  the  lower  margin  of  the  base  of  attach- 
ment on  to  the  teeth  of  the  next  transverse  row,  and  is  also  greatly 
expanded  on  the  outer  side,  so  as  to  overlap  the  adjoining  tooth. 
This  cutting  edge  is  slightly  incurved  at  its  centre.  There  is  one 
point  of  difference  between  the  central  and  adjoining  marginal 
teeth  which  is  very  marked ;  in  the  centrals  the  lower  margin  of 
the  base  of  attachment  is  more  expanded  than  the  cutting  edge, 
the  reverse  of  which  is  found  in  the  marginals. 

The  marginals  retain  this  general  form  to  the  extreme  edge  of 
the  membrane,  but  they  decrease  greatly  in  size  upon  the  edge. 
The  outer  marginals  have  to  their  cusps  a  small  side  spur,  gouge- 
shaped  as  the  cusp  itself;  the  extreme  marginals  have  such  a  spur 
at  either  side.  In  both  cases  the  cutting  edge  springs  from  the 
outer  side  of  this  side  spur,  which  must  be  considered  as  repre- 
senting the  side  cusps  of  the  usual  Helicinas  type  of  dentition.  1 
have  elsewhere  (Ann.  Lye.  N.  H.  of  N.  Y.,  XI.,  39)  shown  that 
this  type  of  tooth  is  but  a  modification  of  the  usual  type  brought 
about  by  the  expansion,  bluntly  rounding  and  shortening  of  the 
cusps,  and  the  still  greater  expansion,  bluntly  rounding  and  short- 
ening of  the  cutting  points,  which  are  quite  changed  into  wide 
cutting  edges. 

I  have  given  on  pi.  VI.,  fig.  E,  a  group  of  central  and  marginal 
teeth  in  a,  an  outer  marginal  in  e,  a  marginal  in  profile  in  d. 

The  allied  species  L.  virgineus  differs  from  fasdatus  in  having 
a  long  blunt  cutting  point  to  its  central  tooth,  and  by  the  presence 
of  several  true  lateral  teeth  with  long  cutting  points,  also  in  the 
presence  of  several  teeth  showing  a  gradual  change  from  the 
laterals  to  the  marginals.  A  full  description  and  detailed  figures 
of  its  dentition  are  given  by  me  in  Ann.  Lye.  Nat.  Hist.  N.  T., 
XI.,  41,  pi.  in. 

Liguus  is  nearly  allied  in  its  lingual  dentition  to  Orthalicus^  but 
in  that  genus  also  I  have  found  one  species  with  true  lateral  teeth, 
as  will  be  shown  below. 
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Jaw  composite,  in  nuroeroas  free,  imbricated  pieces,  asaally  with 
its  sutures  oblique  to  the  centre  of  the  jaw,  leaving  an  upper, 
angular,  median  piece ;  these  pieces  soldered  together  above.  No 
median  projection  to  the  catting  edge,  which  is  serrated  by  the 
lower  angles  of  the  separate  pieces. 

The  jaw  of  the  only  species  within  our  limits,  0.  undaiuB^  Bntg. 
(pi.  XVI.,  fig.  13)  is  of  the  type  usual  in  this  genus  and  Liguus^  but 
up  to  the  present  time  never  observed  in  any  other  genus.  It  in 
composite,  its  separate  pieces  being  apparently  soldered  (irmly  at 
their  upper  portions,  where,  indeed,  they  seem  collectively  to  form 
a  jaw  in  a  single  piece  as  in  Helix ^  etc.,  but  at  their  lower  portion 
positively  detachecl  and  free,  imbricated  one  upon  another.  The 
jaw  may  in  one  sense  be  said  to  be  in  a  single  piece,  as  argued 
recently  by  Messrs.  Fischer  and  Crosse  (Moll.  Mex.  et  OuaU), 
but  with  equal  correctness  it  may  surely  be  said  to  be  composite, 
as  the  amalgamation  of  the  upper  portion  is  produced  by  the 
joining  of  absolutely  separate  pieces.  There  are  seventeen  of 
these  plates  in  the  jaw  fignred,  though  the  number  varies,  the 
upi)er  central  one  apparently  lying  upon  the  adjoining  ones,  which 
are  broad  and  extend  from  tlie  upper  to  the  lower  margin  of  the 
jaw.  The  jaw  is  strongly  arched,  with  attenuated,  blunt  ends. 
There  are  well-marked  perpendicular  grooves  upon  the  anterior 
surface  of  many  of  the  plates  The  upper  central  plate  is  trian- 
gular, from  which  fact  the  name  Gouiognatha  has  been  applieil  to 
the  section  I  have  called  OrihalichiK,  ('tjliJidrt^lla^  Macrnvera- 
vnis^  Pinrria^  Partxda^  and  some  species  of  Bulhtiulua  also  have 
an  upper  nic<iian  triangular  compartment  to  their  jaw,  but  in  their 
case  the  jaw  is  in  one  single  piece,  with  distant,  delicate  ri))8, 
running  oblifjuely  to  the  central  line,  some  of  the  upper  ones 
ineetin*^  lH»fore  reaching  the  lower  margin  of  the  Jaw,  thus  leaving 
a  triangular  space,  not  a  separate  piece. 

I  have  myself  figured  the  Jaw  of  (),  melanochilus^  Val.,  under 
the  name  of  O,  zfhra  (L.  and  Frw.  Shells  N.  A.,  I.,  p.  215,  (Ig.  3r>7), 
of  [fftllina'tiultana  (Ann.  N.  Y.  Lye.  Nat.  Hist.,  XI.,  pi.  IV.,  fig. 
K).  The  last  named  has  also  l>een  figured  by  Troschel  (Arch, 
fur  Nat.,  1S4*.»,  pi.  IV.,  fig.  3);  the  Jaw  of  O.  wtthtmus  is  figured 
by  Crosse  antl  Fischer  (Moll.  Mex.  et  (tuat.,  j^l.  XIX.,  fiir.  8),  and 
n.  Inntjuif  by  the  same  authors  (1.,  c.  pi.  XIX.,  fig.  1).     I  have 
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also  examined  the  jaw  of  0.  obductus^  Shuttl.  (Ann.  Lye.  N.  H. 
of  N.  T.,  XI.,  p.  37.)  All  these  species  have  the  same  composite 
type  of  Jaw. 

The  lingual  dentition  of  Orthalicus  undatus  is  so  nearly  similar 
to  that  of  Liguus  fasciatus^  that  I  merely  compare  it  with  the 
description  given  above  of  that  species.  In  0.  undatus  the  cen- 
tral tooth  (pi.  VI.,  fig.  D)  is  broader  in  proportion  to  its  length ; 
the  base  of  attachment  is  less  expanded  at  the  upper  margin,  and 
very  much  less  so  at  its  lower  margin,  and  the  sides  are  not  in- 
carved  ;  the  cusp  is  stouter,  longer,  reaching  the  lower  edge  of 
the  base  of  attachment,  and  it  has  subobsolete,  but  distinctly 
marked  side  cusps ;  the  cutting  edge  is  much  more  expanded,  over- 
lapping the  next  row  of  teeth.  The  first  marginals  difiTer  from 
those  of  L.  fasciatus  in  having  a  less  developed  cutting  edge,  the 
outer  marginals  have  the  side  spurs  to  their  cusps  much  more 
developed  and  even  the  cutting  edge  is  trilobed.  The  extreme 
marginals  are  not  so  small.  There  are  about  53 — 1 — 53  teeth, 
on  one  part  of  one  membrane ;  a  wide  part  of  another  membrane 
had  106—1—106. 

All  the  species  of  Orthalicus  enumerated  above  whose  dentition 
is  known  have  the  same  type  of  teeth  as  0.  undatus^  excepting  0. 
gallina-sultana.  This  last  (see  Ann.  Lye.  N.  H.  of  N.  Y.,  XI.,  38, 
pi.  lY.,  fig.  A)  is  peculiar  in  having  a  long,  stout  cutting  point  with 
subobsolete  side  points  to  its  central  tooth,  and  three  lateral  teeth 
of  same  form  but  unsymmetrical.  Thus  in  both  Liguus  and  Or- 
thalicus we  find  the  usual  type  of  dentition  is  not  constant  except- 
ing as  to  the  marginal  teeth. 

O.  zebra.  Too  late  for  illustration  I  have  received  specimens 
from  Key  West,  collected  by  Mr.  W.  W.  Calkins.  It  is  the  form 
figured  in  Terr.  Moll.  U.  S.,  IV.,  pi.  LXXVIIL,  fig.  12,  and  copied 
in  L.  and  Frw.  Shells  N.  A.,  L,  p.  216,  fig.  370  (not  fig.  371,  which  is 
referred  by  Fischer  and  Crosse  to  0.  melanochilus^  Val.).  The 
jaw  has  7 — 1 — 7  separate  pieces.  The  lingual  membrane  has 
126 — 1 — 126  teeth.  The  teeth  are  of  same  type  as  in  0.  undatus^ 
but  the  cutting  edge  of  the  centrals  and  first  laterals  is  shorter 
than  the  base  of  attachment.    It  is,  perliaps,  a  variety  of  undatus. 

Genus  PUNGTUM,  Morse. 

But  one  species  of  this  genus  has  been  described,  P.  pygmxum^ 
Dr.,  hitherto  known  in  America  as  Helix  minutissima^  Lea.    A 
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(0^^^^^^ 


Fig.  TO. 


fall  kMODDt  of  iu  bUtorr  with  aO  poblubcd  ififon&siion  rriating 
to  it  bai  \jttB  girra  bf  Mr.  BUod  tnd  mndf  io  ADD.of  Lrc.  Nai. 
Hut.  of  >'.  V^  X^  306.    Tbc  jsw  u  low.  wide.  aligbtlT  areiut«. 
with  bloDt,  aqnaRlj-  tnuicated 
^S-  <*■  end* :  it  ia  compoaed  of  six- 

teen    aepantc    pi«cca.    eacli 
bigbertiun  wide,  with  alight  Ir 
OTerlapping     edgea ;      these 
uw  tt  r.  yr^BBUB.  [Vbh.]  pieces  do  not  ran  obliquely 

towards  the  middle  of  the  Jaw, 
there  Is,  therefore,  no  appearance  of  an  opper  median  triangular 
fiiece  aa  in  (Mhalitnu  and  liigvu*. 

The  lingual  membrane  is  long  and  narrow.  There  are  54  rows 
of  13—1—13  teeth  each.  The  centrala  hare  a  base  of  attachment 
moch  longer  than  wide,  expanded 
below  and  aqnarely  truncated,  very 
much  narrowed  abore,  re  Sect  ed. 
The  reflection  is  very  small  and  has. 
according  to  Horse,  one  single  cusp, 
but  Scbacko  (Malak.  Blatt.  18T2, 
178)  describes  the  reflection  in  somi' 
European  specimens  as  tricuspid). 
Laterals  of  same  form  as  centrals, 
t)ut  with  wider  base  of  attachment  in  the  first  ones  and  bicuspid  : 
riiitcr  laterals  much  narrower.  There  are  no  distiDCt  marginals. 
All  tin-  teeth  are  <ieci(iedly  Bcparated. 

I  have  not  cxaininud  tliujaw  or  lingual  membrane  of  this  spe- 
cies, but  am  entirely  dei)cnilent  on  Moree  for  the  description  a  ami 
fifjiiniH  (if  tlic  Amt'rican  fomi  given  nliove.  While  treating  of  llie 
i'U-uiity  of  the  American  and  Kurn|H'nu  forms  in  the  paper  refer- 
n-il  to  iil>ovi',  we  liavi:  pointed  out  the  dirfercnccs  iu  the  jaw  and 
ineiulirnne  of  the  two  forms,  which,  however,  do  not  appear  to  be 
of  npecilic  value. 


Jnw  ill  a  Blrntlf?  pii-cp,  with  bd  accessory,  ((Uailratc  plalo  abore.    M»r- 
il  ivt'ili  i|iiBdrali'.    SicciMN.K. 

Utno)  BnCCIMEA.  Drap. 
aw  wiih  an  np|>cr,  <|i)a<lrangular,  accessory  plate.     The  jaw  is 
mgly  urclKti.  the  ends  acuminatetl  in  S.  avara  (fig.  71),  bluul 
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in  obliqua^  ovalia,  ToUeniana  (fig.  71),  campeslris,  lineata,  and 
effuga ;  there  is  a  medi&n  projection  to  the  cutting  margin,  some- 
times broken  by  tlie  ends  of  ribs.  These  ribs  are  found  in  8.  T<A- 
leniana  (3)  (see  fig.  71)  ;  S.  obliqua  (3-7)  ;  ovalis  (over  7) ;  I  de- 
tected no  ribfi  on  that  of  S.  avara,  lineata,  campealris,  Nvtlalliatia, 
Sillimani,  or  effusa. 


Fig.  71. 


Fig.  79. 


The  general  arrangement  of  the  lingual  membrane  is  shown  in 
fig.  73  of  S.  avara,  irhile  the  characters  of  the  separate  teeth 


are  better  seen  in  pi.  XT.,  Bg.  3.  The  peculiar  character  of  the 
dentition  ia  the  cutting  away  or  thinning  of  the  middle  portion  of 
the  lower  edge  of  the  base  of  attachment  in  the  central  teeth, 
and  the  inner  lower  lateral  angle  of  the  base  of  attachment  in  the 
laterals  and  still  more  in  the  marginals.  The  marginal  teeth  are 
also  ollen  peculiar  in  the  denticulation  of  their  reflected  cusps. 
They  have  usually  two  small  outer  side  cusps,  the  inner  the  smaller, 
each  bearing  cutting  points  proportioned  to  their  size.  The  reflec- 
tion of  the  teeth  is  also  small  In  proportion  to  the  base  of  attach- 
ment. In  other  respects  the  dentition  of  the  genus  is  very  much 
tike  that  of  the  Hetieinee. 

Succinea  Sillimani  (pi.  XYII.,  fig.  12)  has  24—1—24  teeth. 

Succinea  ovalis  has  not  been  examined  by  me.  Morse  gives 
80  rows  of  40—1—40  teeth. 
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Succinea  lineata  (pi.  XV.,  fig.  Il)ha8  2S— 1— 26  teeth,  irith4 
perfect  laterals,  hut  the  transition  to  marginals  is  very  grsdul- 
The  teeth  have  a  very  broad  base  of  attachment,  and  very  slender, 
sharp  cutting  points. 

Succinea  avara  (pi.  XV.,  fig.  3)  has  21—1—21  teeth,  with  about 
8  perfect  laterals.    Morse  counted  19 — 1 — 19  teeth. 

Sucdnea  obliqua  (pi.  XV.,  fig.  4)  has  43—1 — «3  teeth,  with  10 
perfect  laterals. 

Succinea  Totleniana  is  said  by  Morse,  whose  figure  is  given  In 
L.andFrw.  Shells,  1.,  p.  2GT,  to  have  100  rows  of  33 — 1 — 33  tee-fcJi. 
The  bases  of  attachment  are  very  narrow. 

Succinea  campestris  (pi.  XV.,  fig.    10)  has  18 — 1 — 18  teeBiili, 
with  about  10  perfect  laterals.     Morse  gives  50  rows  of30 — 1 — ^  C- 
The  central  tooth  has  a  peculiarly  narrow  base  of  attachme^ci^^^ 
and  a  very  greatly  developed  median  cusp,  the  side  casps  bei^^^^S 
Bubobsolete. 

Succinea  NuUalliana  (fig.  74).     Teeth  19—1—19. 


NATURAL  SCIENCES  OF  PHILADELPHIA.  238 

almost  horizontal.    By  fig.  11  of  pi.  XYII.,  representing  F.  Flori- 
dona^  it  will  be  seen  that  the  teeth  are  of  a  very  peculiar  type. 

The  lingual  membrane  is  long  and  very  broad,  comprising  (in 
the  Florida  species)  about  60 — 1 — 60  teeth.  The  centrals  have 
their  base  of  attachment  quite  small,  long  and  narrow,  attenuated 
to  a  point  above,  gradually  enlarging  toward  the  base,  above  which 
are  lateral,  bluntly  pointed,  wing-like  expansions  ;  the  lower  mar- 
gin is  broad,  and  has  a  deep,  rounded  excavation ;  in  some  cases 
the  lateral  expansions  are  so  produced  as  to  give  an  almost  cruci- 
form appearance  to  the  base  of  attachment ;  below  the  centre  of 
the  base  of  attachment,  on  its  anterior  surface,  is  a  stout,  blunt, 
short,  simple  cusp,  ending  in  a  short,  stout  cutting  point. 

Fig.  76. 


\^\\\\\\\\\V 


Lingual  dentitioo  of  VeronictUa  FUtridana. 

The  lateral  teeth  are  very  irregular  in  shape,  but  retain  the  bi- 
cuspid character  peculiar  to  the  Oeophila ;  i\Xy  are  longer  and 
much   wider  than  the    centrals ;    the  bases   of  attachment   are 
very  irregular  in  shape,  very  unsymmetrical,  subquadrate  or  ir- 
regularly excavated  above,  thence  curve  outwards  and  downwards,, 
until  at  their  lower  extremity  they  exhibit  the  lateral  expansions 
and  basal  excavation  of  the  central  tooth,  but  both  these  charac- 
ters are  much  more  developed  than  in  the  centrals,  and  from  the  • 
want  of  symmetry  in  the  teeth,  are  found  only  on  the  outer  side 
of  each  tooth  ;  the  upper  edge  is  squarely  reflected,  the  reflection 
is  very  large,  extends  half  way  to  the  lower  edge  of  the  base  of 
attachment,  and  is  produced  beyond  that  into  a  blunt,  stout  cusp 
bearing  a  stout  cutting  point ;  the  side  cusps  are  almost  obsolete, 
the  inner  one  is  much  larger  than  the  outer  one,  neither  with  dis- 
tinct cutting  point.     The  marginal  teeth  are  a  simple  modification, 
of  the  laterals,  being  reduced  to  a  subquadrate  shape,  with  the 
cutting  point  of  the  cusp  much  more  produced. 

I  give  on  pi.  XVI.,  fig.  11,  a  group  of  centrals  and  laterals  in  a, 
a  marginal  in  h. 

I  have  not  been  able  to  examine  V,  olivacettf  the  only  other, 
species  found  within  our  limits. 
16 
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The  Bpeoies  of  the  genus  foreign  to  the  United  States  hitherto 
examined  agree  in  their  jaw  and  lingual  dentition  with  F. 
Floridana* 

BZPLANATION  OF  TflS  PLATBS. 

Platb  L 

Fig.  1.  Olandina  trunoata,  Say. 

a.  Central  and  adjacent  marginals. 

b.  The  twentieth  tooth, 
e.  The  lasjb  tooth. 

Fig.  i.  Macrooydis  Durantii  Newc. 

a.  Central  and  adjacent  teeth. 

b.  The  last  two  teeth. 
Fig.  8.  M.  conoaya,  Say. 

a.  Central  and  a4}aoent  teeth. 

b.  The  last  ten  teeth. 

c.  The  last  tooth  from  another  part  of  the  membrane. 
Fig.  4.  M.  YancouTerensis,  Lea. 

a.  Central  and  adjacent  teeth. 

b.  The  last  five  teeth. 

c.  The  %st  lateral  seen  from  above  on  a  difbrent  scale 

of  enlargement. 
Jig.  5.  M.  Yoyana,  Newc 

a.  Central  and  adjacent  teeth. 
6.  Extreme  marginals. 

Note. — This  plate  mnst  be  studied  in  connection  with  the  descriptions 
in  the  text.  It  will  there  be  seen  that  Fig.  2a  and  Fig.  4a  are  taken  from 
below,  to  better  show  the  base  of  attachment.  Figs.  8a,  5a,  and  4c  are 
taken  from  aboTC,  and  more  correctly  show  the  form  of  the  cusp. 

Plate  II. 

Fig.  1.  Zonites  hevigatus,  Pfr.      The  central  tooth  with  all  the 

teeth  to  the  right  of  it. 
Fig.  2.  The  same,  more  highly  enlarged,  to  the  fifth  tooth. 
Fig.  3.  Zonites  cellarius,  MUU.    Same  reference  as  in  fig.  1. 
Fig.  4.  Zonites  friabilis,  W.  O.  B. 

a.  Central  and  adjacent  lateral. 

6.  Extreme  marginals  from  two  adjacent  rows. 
Fig.  5.  Zonites  inomatus.  Say. 

a.  Central  and  first  three  laterals. 

6.  Marginal  tooth  fourth  flrom  the  end. 
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a.  IVbtrAl  »nf|  flr»t  latrrm! 

Fif .  T.  /"ni!r«  fiitik;tii<>«ii«,  tirtfT. 

(I.  r«-i)irsi  An-I  nr«t  lA*m!. 

^'.    TliirtI  tnar(«inal  fr«*iu  rtl^^r  «>f  lin|;nA]  nimi'-rarir. 

Platl  III 

Pif.  I.  /onitr«  (•iiUriA.  Sbv 

a.  IVhtr^I  aritl  fir«t  Utrrai  tn<iiti 

f'.    \lAryiii!%l  t«H»tli. 
Ftc-  S-  /4»nitr«  t  iil|»tiii«,  lUmntl 

h  ^!i!r«  mr  mar^inaU. 
I'lC  3  /"ti  *.r*  liniA'.uIiM,  War! 
Fii:.  I.  /oiit^r*  ra|»Mila,  4itiut«l. 
Ki|J.  .'•-   /«»iiitr«  Kliio'.ti,  K««lf. 

^.    An  ritrwuir  III  A  r^:!  rial 
Vig.  * .  /4<riitr«  ilrifiiMtis.  Iltnn. 
^1*    T.  /••riit««  lB«i»**lMri.  rt.tl!;}««. 

.    \.%%\  ni«ri;:tial  *  tit  *tirrr. 
I^'igp    *.  /•>»:*.•«  tntrri«itii«.  Ilit.n 
1 1  If.  '^.   /«M*.r«  iiiKriiti*.  >ai . 

•..   liXir  \f\\\  antl  ITih  !.-<!. 

.    Tlir  i •.!.»!  l.*.**i 

^.    A  i;r>*u|.  if  mar^  u%\%. 

I  If.   11     /•'l*.tr»   i'.Tf  i».  >jn. 
ft  i|(.   li     /«l..!r«  t  A|-(.i-lr«.  \\  .  (ff.  r* 
fl,  *.    •  tl    Tti«-  t  a»c  i-f  at^At-fifiM  n^ 

•y,  ;     T.'.«    •    1r  i-ri!*  li^  y     •.!% 

I     rn.'.ral  cut!  * ,;  |-«  ?  ' 

Platb  IV 

1'.^    1     I  :n.ai  f  Ava*,  l.-.o 

<i   I  Vfttra!  ar<l  f.r«t  IaUfaI  tr*th 

\lAr|;;nii  t--<th  !«f>r«  tbc  ^.f';rtmti<«  r<iCBtt«ftrr«. 
An  r%*.  frme  r:.ar«::LA..  t  •   •b'jw  ttir  l^furi-Ai:>4.  if  tt« 
mftfiptnala. 
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Fig.  2.  Limax  Hewstoni,  J.  O.  Coop. 

a.  Central  and  first  lateral  teetb. 

b.  Extreme  marginals. 
Fig.  3.  Limax  agrestis,  Lin. 

a.  Central  and  first  lateral  teeth. 
6.  First  marginal  teeth. 

c.  Last  three  marginals. 
Fig.  4.  Limax  maximus,  Lin. 

a.  A  group  of  central  and  adjacent  laterals. 

6.  A  marginal  tooth  before  the  commencement  of  the 
bifurcation. 

c.  An  extreme  marginal,  showing  the  bifurcation. 
Fig.  5.  Limax  campestris,  Binney.    Same  references  as  in  fig.  1. 
Fig.  6.  Vitrina  PfeifTeri,  Newc. 

a.  Central  and  lateral  teeth. 

b.  Extreme  marginal. 
Fig.  7.  Vitrina  exilis,  Mor. 

a.  Central  and  lateral  teeth. 
6.  First  marginals. 

c.  Last  marginals. 

Fig.  8.  Vitrina  limpida,  Qould.    Same  references  as  in  fig.  6. 

« 

Plate  V. 

Fig.  L  Ariolimax  Californicus,  J.  G.  Cooper. 

a.  Central  and  first  lateral  teeth. 

b.  Marginal  teeth. 

Fig.  2.  Ariolimax  niger,  J.  G.  Cooper.     Extreme  marginal  teeth 

of  an  exceptional  form. 
Fig.  3.  Ariolimax    niger,  J.  G.  Cooper.     Same    references  as  in 

fig.  I. 
Fig.  4.  Trophy saon   Ilemphilli,  Bl.  and  Binn.     Same  references 

ns  in  fig.  1. 
Fig.  5.  Arion  hortensis,  Fdr.     Same  referencea  as  in  fig.  1. 

c.  Extreme  marginal. 

Fig.  G.  Ariolimax  Columbianus,  Gld. 

a.  Central  and  first  lateral  teeth. 

b,  c.  Transition  teeth  from  laterals  to  marginals. 
(/.  Marginal  tooth. 

e.  Extreme  marginal  tooth. 
/.  Marginal  tooth  in  profile. 
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r.  Hemphillia  glandulosa,  Bl.  and  Binn. 
a.  Central  and  first  lateral  teeth. 
6.  Transition  from  lateral  to  marginal  teeth. 

c.  Marginal  teeth  near  the  edge  of  the  membrane. 

d.  Extreme  marginal  tooth. 

Plate  YI. 

A..  Tebennophorus  Caroliniensis,  Bose. 
a.  The  central  tooth. 
6.  The  first  lateral. 

c.  The  last  laterals. 

d.  Marginal  teeth. 

€.  Extreme  marginals. 
5.  Pallifera  Wetherbyi. 

a.  Central  and  lateral  tooth. 

6.  Extreme  marginals. 
!7.  Pallifera  dorsalis,  Binn. 

a.  Central  and  two  lateral  teeth. 

6.  Marginal  tooth. 

c.  Extreme  marginal. 
[).  Orthalicus  undatus,  Brug.    The  central  and  first,  second, 
3enth,  forty-eighth,  and  fiftieth  marginals. 
Q.  Liguus  fasciatus,  Miiil. 

a.  A  group  of  central  and  marginal  teeth. 

b.  Marginal  far  removed. 

c.  An  extreme  marginal. 

d.  A  marginal  in  profile. 

Plate  YII. 

..  Patula  strigosa.  Old. 

a.  Central  and  lateral  teeth. 
6.  Marginal  teeth. 

c.  Outer  marginal  tooth. 

d.  An  outer  lateral  on  a  diflerent  scale  of  enlargement. 

e.  A  central  tooth  from  an  embryonic  specimen. 
L  Patula  Cooperi,  W.  G.  B. 

a.  Central  and  lateral. 

6.  Outer  marginals. 
I.  Patula  perspectiva.  Say.  * 

I.  Patula  Idahoensis,  Newc. 
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Fig.    5.  Patala  alternata,  Saj. 

Fig.    6.  Patula  HemphiJli,  Newc. 

Fig.    7.  Patala  alternata,  Say.    Yar.  mordax,  Sbnttl. 

Fig.    8.  Patula  Cumberlandiana,  Lea. 

Fig.    9.  Patula  aolitaria.  Say. 

Fig.  10.  Patula  striatella,  Anthony. 

Plate  VIII. 

a.  Central  and  lateral  teeth. 

b.  The  last  lateral  tooth. 

c.  Inner  marginal  teeth. 
(L  Outer  marginal  teeth. 

Fig.    1.  Helix  Texasiana,  Mor. 
Fig.    2.  Helix  Troo«tiana,  Lea. 
Fig.    3.  Helix  uvulifera,  Shuttl. 
Fig.    4.  Helix  espiloca,  Rav. 
Fig.    5.  Helix  Hazardi,  Bl. 
Fig.    6.  Helix  septemvolva,  Say. 
Fig.    7.  Helix  Febigeri,  Bl. 
Fig.    8.  Helix  pustula,  Ftfr. 
Fig.    9.  Helix  auriformia,  Bl. 
Fig.  10.  Helix  Mooreana,  W.  O.  B. 
Fig.  11.  Helix  fastigana,  L.  W.  Say. 
Fig.  12.  Helix  auriculata,  Say. 

Plate  IX. 

Fig.  1.  Helix  Kdvardsi,  Bland. 

a.  Central  and  first  lateral. 

0.   Marginal. 

r.   Kxtrcme  marginal. 
Fig.  2.  Hc-lix  polygyrella,  Hland.     Same  references. 
Fig.  3.  Helix  Vatesi,  J.  U.  Coop.     Same  references. 
Fig.  4.  Helix  monodon,  Hack.     Same  references. 
Fig.  5.  Helix  germana,  Gld.     Same  references. 
Fig.  G.  Helix  hirsuta,  Say. 

h.  Transition  from  laterals  to  marginals^ 
Fig.  7.  Helix  stenotrema,  F^r. 

n.  Central  and  lateral  teeth. 

it,,  Kxtremc  marginals. 
Fig.  8.  Helix  Hpinosa,  Lea. 
Fig  9.  Helix  barbigera,  Iledf.     References  as  in  fig.  6. 
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Fig.  T.  Hdlz  oUoMh  Say. 

6.  Marginml  teeth. 

e.  Extreme  nuurginals. 
Fig.  8.  Helix  dentifenti  Binney. 

6.  Marginal  tootli. 

PuinXIIL 

Fig.  1.  Hemitroehus  Tariaiia,  Mke. 

a.  Central  and  first  lateral  teeth. 

ft,  9.  Marginal  teeth. 
Fig«  S.  BeUx  griaeola,  Pfir.    Same  referenoea. 
Fig.  &«  Beliz  Steameiana,  Oabb. 

a.  Group  of  central  and  lateral  teeth. 

ft.  Group  of  teeth  showing  transition  from  laterals  to 
maiginals. 

c.  A  group  of  extreme  marginal  teeth. 
Fig.  4.  Helix  Kelletti,  Forbes. 

a.  Central  and  first  lateral  tooth. 

ft.  Transition  from  laterals  to  marginals. 

c.  Extreme  marginal  tooth. 

Fig.  5.  Helix  lineata,  Say.    Same  references  as  ii^fig.  1. 

ft.  Marginal  tooth. 
Fig.  6.  Helix  Newberryana,  W.  O.  B.   Same  references  as  in  fig.  4. 
Fig.  7.  Helix  asperse,  MiilL    Same  references  as  in  fig.  4. 
Fig.  8.  Helix  fidelis,  Gray.    Same  references  as  fig.  4. 
Fig.  9.  Helix  infumata,  Old. 

a.  Central  and  first  lateral  tooth. 
6,  e.  Transition  teeth  from  different  parts  of  the  membrane. 

d.  Extreme  marginal  teeth. 

Plate  XIV. 

a.  Central  and  lateral  teeth. 

6.  Transition  from  laterals  to  marginals. 

c.  Inner  marginal  teeth. 

d.  Outer  marginal  teeth. 
Fig.  1.  Helix  tudiculata,  Binn. 
Fig.  2.  Helix  arrosa,  Old. 

Fig.  3.  Helix  roficincta,  Newc. 

Fig.  4.  Helix  Traski,  Newc. 

Fig.  5.  Helix  sequoicola,  J.  O.  Coop. 
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Plate  XYII. 
CeDtral,  lateral,  and  outer  margiual  teeth  of  :— 
Fig.    1.  Zonites  multidentatus,  Sinn. 
Fig.    2.  Zonites  suppreBBUs,  Say. 
Fig.    3.  Zonites  indentatus,  Say. 
Fig.    4,  Zonites  arborena,  Say. 
Fig.    5.  Zonites  futvuB,  Drap. 
Fig.    6.  Zonites  viridulus,  Mice. 
Fig.    7.  Zonitea  nitidua,  MiiU. 
Fig.    8.  Zonites  milium,  Morse. 
Fig.    9.  Zonites  ferreus,  Morse. 
Fig.  10.  YeroniccUa  Floridana,  Binn. 
Fig.  11.  Succinea  Sillimani,  Bland. 

Plate  XVIII. 

a.  Central  and  lateral  teeth. 

b.  Transition  from  laterals  to  marginals. 

c.  Inner  marginal  teeth. 

d.  Outer  marginal  teeth. 
Fig.    1.  Helix  Wlieatteyi,  Bland. 
Fig.    2.  Helix  thyroidea,  Say. 

Fig.    3.  Helix  P en n sylvan ica,  Qreen. 
Fig.    4.  Helix  loricata,  Gld. 

■  Helix  Mitcbelliana,  Lea. 
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p.  180,  line  13,  for  5  read  8. 

p.  191,  line  5  from  bottom,  for  Golkett  read  Calkins. 

p.  165,  line  19,  Z.  cerinoideus.  Jaw  as  usual.  Teeth  34 — 1 — 34,  with  9  perfect 
laterals.     Charleston,  S.  C.  (W.  G.  Masyok.) 

p.  171.     Note.  Z.  cerinoideus  also  has  these  character istios  of  Zonitee. 

p.  176,  line  15,  add  :  excepting  in  the  absence  of  the  peculiar  inner  side  cutting 
point  of  that  species. 

p.  186.  Coecilianella.  Since  the  above  was  printed,  I  have  had  an  opportunity, 
thanks  to  Mr.  Bland,  of  examining  the  jaw  and  lingual  membrane  of  C.  Gutidiachi 
of  St.  Martin.  The  jaw  has  decided,  numerous,  broad,  flat,  slightly  separated  ribs, 
dentioiilating  either  margin. 

In  the  plates  the  inner  cutting  point  should  have  been  bifid  in  pi.  X.  fig.  1,  16th 
tooth.  (The  fourth  figure  from  the  right  is  the  10th  tooth.)  Fig.  3,  d.  PI.  XI.  fig. 
1.  b.    Pi.  Xn.  fig.  1,  31st  tooth. 

Helix  rufieineta,  pi.  XIV .  fig.  3.  Another  membrane  has  cutting  points  on  all  the 
laterals. 

Helix  keoleia.  Two  of  four  membranes  recently  examined  have  side  cutting  points 
to  outer  laterals  ,*  the  inner  cutting  point  of  marginals  are  also  bifid. 
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BY  W.  G.  BINNBT. 

I  owe  to  the  kindness  of  Dr.  W.  D.  HartmBD,  of  West  CheBt«^^Kr, 
PennsylTaiiia,  the  opportunity  of  examining  nnmeroiiB  species  af^ 
Partula.    The  specimens  were  received  by  bim  directly  from  M^^*- 
Ctarrett.    Their  identification  is  that  of  the  latter,  and  may  b-    "" 
relied  npon  on  account  of  bis  relations  with  Mr.  Pease.     Of  thei   —^^ 
value  as  distinct  species,  however,  I  have  nothing  to  say.    S^^  ^^ 
labelled  were  Partula  fusca,  Pease;  P.  citrina,  Pease;  P.  plona^^*- 
labrum,    Pease ;     P.  abbreoiata,    Pease ;    P.  umbilicata,    PeaB9 
P.  bilineata.  Pease  ;  P.  amanda ;  P.  virginea,  Pease;  P.  gracitit^^^^ 
Each   of   these   were    represented   by   several    Bpecimena    atil  -^^^ 
remaining  in  their  shells.     Each  species  was  in  a  separate  bottle^^^^ 
great  care  being  taken  to  preserve  their  identity  and  pevent  intei — "^^ 
mingling  of  species. 

In  addition  to  the  above  nine  so-called  species,  there  was  <m^  -^ 
large  bottle  containing  many  specimens  of  the  following :  Pmiul^^^ 
rosea,  Brod.;  P. /orniosa,  Pease ;  P.f  lugubris;  P.  varia,  Brod,  — 
P.  compacia,  Pease ;  P.  Qarretti,  Pease ;  P.  ?  dentifera.  Pease  ^ 
P.  craasilabrii,  Pease ;  P.  Hebe,  PfV. ;  P.  protea.  Pease ;  P^  " 
globosa,  Pease ;   P.  approxiTnata,  Pease ;   P.  turgida.  Pease ;  P  ^ 
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many  specimens  as  fully  as  the  eyepeduncles,  in  others  inverted, 
but  plainly  visible  on  opening  the  head,  and  their  position  indi- 
cated exteriorly  by  a  depression  on  the  surface  ly  plainly  that  I 
wonder  at  their  having  been  overlooked  by  F^russac. 

I  have  observed  nothing  remarkable  in  the  nervous,  respiratory, 
or  alimentary  systems. 

The  jaw,  as  already  stated  by  me  (Ann.  Lye.  of  Nat.  Hist,  of  N.Y., 
XI.  45),  is  very  thin,  transparent,  light  horn-colored ;  slightly 
arcuate,  its  ends  often  gradually  attenuated ;  in  some  specimens  is 
a  transverse,  arched  line  of  reenforcement  above,  but  not  parallel 
to,  the  cutting  margin ;  there  is  no  appearance  of  a  median  pro- 
jection to  the  cutting  margin ;  the  whole  anterior  surface,  even 
to  the  ends,  is  furnished  with  delicate,  narrow,  separated  ribs,  of 
the  type  well  known  in  Gylindrella^  Macroceramus,  Pineria^ 
Gseotis^  Amphibulima,  and  many  species  of  Bulimulus^  their  ends 
decidedly  breaking  the  continuity  of  either  margin:  these  ribs 
run  obliquely  to  the  median  line  of  the  jaw,  so  that  at  the  centre 
they  form  a  triangular  space  over  which  are  (in  one  specimen  of 
P.  gracilis^  some  ten)  ribs  of  unequal  length,  which  do  not  reach 
the  lower  margin ;  there  is,  however,  no  distinct  triangular  com- 
partment or  separate  piece,  as  in  Liguus  and  Orthalicus,  I  have 
found  this  form  of  jaw  in  P.fusca^  dtrina^  planilabrum^  ahbrevi- 
ata,  umbilicata^  amanda^  virginea^  bilineata^  and  gracilis,  I  have 
not  observed  the  jaw  in  all  of  the  specimens  of  the  species 
enumerated  on  p.  244,  but  in  many  of  them  which  I  have  examined 
it  proved  the  same  as  described  above.  The  jaw  differs  in  the 
various  species  in  the  more  or  less  attenuation  towards  the  ends, 
and  also  in  the  number  of  the  ribs,  thus  in  virginea  and  gracilis 
there  are  over  60,  in  bilineata  I  found  but  50,  while  in  one  of  the 
unnamed  individuals  I  found  only  about  36.  This  last  I  have 
figured  (pi.  XIX.,  fig.  5)  to  show  the  general  form  of  the  jaw. 
The  character  of  the  ribs  is  better  shown  in  the  more  enlarged 
view  of  the  end  of  the  jaw  of  P.  virginea  (fig.  11),  while  the  dis- 
position of  the  ribs  at  the  centre  of  the  jaw  is  shown  in  fig.  6  of 
P.  gracilis. 

The  lingual  membrane  is  broad.  The  central  teeth  (pi.  XIX., 
fig.  4,  of  that  of  P.  amanda)  have  a  base  of  attachment  long  and 
narrow,  squarely  reflected  above,  the  lower  edge  incurved,  with 
slightly  produced  lateral  expansions ;  the  reflection  is  large  and 
stout,  with  obsolete  side  cusps  bearing  decided,  triangular  cutting 
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points,  and  a  stout  middle  casp  bearing  a  stout  cutting  point  which 
reaches  to  the  lower  edge  of  the  base  of  attachment.  The  lateral 
teeth  are  longer  and  broader  than  the  central  tooth ;  they  are  un- 
symmetrical  by  the  suppression  of  the  inner  cusp  and  cutting  point, 
and  the  lower  half  of  the  base  of  attachment  being  thrown  off 
towards  the  outer  edge  of  the  membrane,  though  its  inner  lower 
lateral  expansion  is  not  suppressed ;  the  outer  side  cusp  is  well 
developed  and  bears  a  short  distinct  cutting  point;  the  inner 
cusp  is  very  stout  and  bears  a  very  stout  cutting  point  extending 
slightly  beyond  the  lower  edge  of  the  base  of  attachment.  The 
change  from  the  lateral  to  the  marginal  teeth  is  formed  by  the 
lesser  size  of  the  reflected  portion  and  the  greater  development  of 
the  inner  cutting  point,  as  well  as  by  the  blunt  bifurcation  of  the 
outer  cutting  point.  The  marginal  teeth  have  their  base  of  attach, 
ment  long  and  narrow,  quadrangular,  curving  outward,  prolonged 
above  the  reflection,  which  is  small,  but  bears  a  higlily  developed 
cutting  point  obliquely  and  bluntly  bicuspid  on  its  outer  edge, 
the  inner  division  much  the  larger.  The  number  of  perfect 
laterals  varies  somewhat.  I  counted  seven  in  ciirina^  eleven  in 
planilabrunij  ten  in  abbreviaia  and  amanda^  eight  in  umbilicata^ 
vir^nea^  and  bilineata^  five  only  in  gracilis.  The  number  of 
marginal  teeth  also  varies,  but  they  are  numerous  in  all  the  species ; 
in  virginea  I  counted  over  one  hundred  and  twenty.  Excepting 
that  some  of  the  membranes  had  narrower  teeth  than  others,  I 
found  no  difference  in  them.  They  all  agree  (including  those  of 
the  species  named  on  p.  244)  with  the  figure  given  by  Heynemann 
(Mai.  Hlatt.  1807,  t.  i.  fig.  1-la.)  of  the  dentition  of  I\  lirala. 

The  genital  system  of  one  of  the  undetermined  specimens  is 
given  on  pi.  XIX.,  fig.  1.  The  ovary  (ou.)  is  small  and  stout ;  the 
epididymis  (<•/).)  is  short  and  greatly  convoluted  at  the  end  nearer 
the  oviduct ;  the  testicle  (/.),  composed  of  short  ca»ca,  is  small 
and  eml)e<l(led  in  the  upper  lobe  of  the  liver  in  the  very  apex  of 
the  shell ;  the  oviduct  (ovid,)  is  long,  convoluted  ;  the  vas  deferens 
(r.  d.)  enters  the  prostate  high  up  on  the  oviduct,  not  at  its  lower 
end,  as  usual ;  it  runs  down  to  the  external  orifice,  then  up  to  near 
the  end  of  the  penis  sac,  where  it  enters;  the  vagina  (r.)  is  long, 
greatly  swollen  at  the  entrance  of  the  duct  of  the  genital  bladder  ; 
the  last  mentioned  organ  (7.  b.)  is  small,  with  a  short  duct  which 
enlarges  greatly  before  entering  the  vagina  ;  the  i>eni8  sac  (;>.  «.) 
is   large,  long,  bluntly  terminating,  with  a  decided  constriction 
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it  its  centre.  In  the  other  species  examined,  the  retractor 
ele  is  inserted  at  the  end  of  the  penis  sac.  The  same  general 
ngement  is  found  in  the  other  species  examined,  bilineata  (fig. 
fusca  (fig.  9),  virginea  (fig.  8),  umbilicata  (fig.  7),  and  in  ab- 
to/a,  citrina^  planilabrum^  amanda.  In  P.  virginea  the  con- 
ation of  the  penis  sac  is  much  narrower  and  longer ;  the  upper 
ion  might  be  considered  rather  as  a  swelling  of  the  vas 
rens.  In  most  of  the  specimens  examined  there  were  well 
led  shells  of  too  full  whorls  in  the  oviduct,  leading  me  to 
ive  the  genus  viviparous.  Thus  I  found  embryonic  young 
ally  only  two)  in  planilabrum,  abbreviata^  umbilicata^  bilineata^ 
nda^  and  virginea.  Those  less  grown  were  enveloped  in  a 
.  In  gracilis,  however,  I  found  five  white,  calcareous  eggs. 
7  contained,  however,  shells  of  two  whorls,  so  that  even  if  this 
ies  actually  lays  the  egg,  it  can  only  be  at  the  moment  the 
ig  animal  is  ready  to  break  it.  In  many  of  the  undetermined 
Les,  also,  I  found  well  formed  eggs,  and  in  some  of  them  there 

these  eggs,  and  also  embryonic  young  not  protected  by  eggs. 
»pect,  therefore,  that  the  young  is  actually  brought  forth  living 
I  cases. 

lis  closes  my  account  of  Partula.  I  add  descriptions  of 
ral  species  of  Pulmonata,  whose  dentition  has  not  yet  been 
Ished.     As  each  lingual  membrane  is  illustrated  by  a  figure,  I 

not  considered  it  necessary  to  give  a  detailed  description. 

Deyelil  eiupira,  Pfr.  {Hyalina  of  ron  Marttni,  p  72.) 

ctracted  from  a  dry  specimen  in  the  cabinet  of  Mr.  Swift  by 
Thomas  Bland.    Ann.  L.  N.  H.  N.  Y.,  XI.  73. 
kW  low,crescentic,  ends  pointed ;  cutting  margin  with  a  decided, 
p  median  projection. 

ngnal  membrane  long  and  narrow.  Teeth  arranged  as  in 
rocyclis  (see  ante,  p.  158).  There  are,  however,  no  transition 
1  as  in  the  American  species,  all  the  side  teeth  being  true 
rinals  of  the  aculeate  type.  Teeth  30 — 1 — 30  (pi.  XXI.,  fig.  3). 
centrals  are  deeply  emarginate  at  the  upper  edge  of  their 
of  attachment,  and  have  expanded  lower  lateral  angles ;  they 
I  also  a  well-marked  simple  median  cusp  with  a  decided  cutting 
t. 

ae  species  is  placed  by  Yon  Martens  in  Ammonoceras,  a  sub- 
is  of  Hyalina, 
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Huiiii*  rabAlrenU,  Moaiian. 

Raiatea,  Society  lelanda,  Mr.  Garrett  to  Dr.  W.  D.  Hartman. 

Jaw  not  observed. 

Teeth  (pi.  XX.,  tg.  1)  with  obsolete  side  cusps,  but  distinct 
cutting  points  on  the  centrals.  Laterals  ud  symmetrical  as  usual 
by  the  suppression  of  the  inner  cutting  point,  and  inner  lower 
lateral  expansions  to  the  base  of  attachment.  Marginals  aculeate, 
bifid. 

The  species  is  viviparous. 
Xndodanta  tnmnloldai,  OurBtt. 

Baratonga  I.,  Cook's  Isle.  Received  t^om  Dr.  W.  D.  Hartman, 
who  received  it  from  Mr.  Garrett. 

Teeth  11— 1— It,  with  about  7  perfect  laterals  (pi.  XXL.fig.  6). 
The  base  of  attachment  of  the  centrals  is  subequilateral.  There 
are  distinct  side  cutting  points  and  cusps.  The  median  cusp  is 
long.  Laterals  nnsymmetrlcal  as  usual.  Transition  formed  as 
usual.  Marginals  low,  wide,  with  one  long,  large,  bifid  inner  cut- 
ting point  and  one  small  side  cutting  point. 

Jaw  not  observed. 
Hslis  Mtnr,  Sout. 

New  Caledonia,  Mr.  Thomas  Bland. 

Jaw  (pi.  XX.,  fig.  11)  low,  wide,  slightly  arcuate ;  ends  scarcely 
attenuated,  blunt ;  anterior  surface  without  ribs ;  a  wide,  blunt, 
median  projection  to  the  cutting  edge ;  a  line  of  reenforcement 
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which  about  25  may  be  called  laterals,  but  the  change  to  margi- 
nals Is  hardly  marked,  these  last  differing  only  in  being  smaller, 
in  having  a  more  square  base  of  attachment,  and  in  having  more 
obtuse  and  more  proportionally  developed  cutting  points;  there 
is  no  splitting  of  the  inner  cutting  point  of  the  marginals.  The 
centrals  have  subobsolete  side  cusps,  but  decided  side  cutting 
points ;  the  central  cusp  is  short  and  stout,  the  base  of  attach- 
ment has  greatly  expanded  lower  lateral  angles.  Laterals  like 
the  centrals,  but  unsymmetrical  as  usual. 

The  dentition  of  this  species  resembles  that  of  provisoria  and 
notabilis  of  the  same  subgenus. 

The  genitalia  are  figured  on  pi.  XIX.,  fig.  3.  The  penis  sac 
(p.  8.)  is  stout,  rounded,  with  long,  pointed  apex ;  the  vas  deferens 
(v.  d.)  enters  it  below  the  apex ;  the  retractor  muscle  (r.)  is  in- 
serted in  the  vas  deferens  just  before  it  enters  the  penis  sac. 
The  genital  bladder  {g,  b.)  is  short,  cylindrical,  with  blunt  end ; 
its  duct  is  short  and  small.  The  penis  sac  enters  the  vagina 
opposite  tbe  entrance  of  the  genital  bladder. 

Helix  {Carocolut)  sagemon,  Beck. 

Cuba.     Mr.  Arango  to  Mr.  T.  Bland. 

Jaw  high,  arcuatf ,  ends  rapidly  but  slightly  attenuated,  blunt ; 
cutting  margin  with  broad,  blunt,  median  projection ;  no  anterior 
ribs. 

Lingual  membrane  (pi.  XXL,  fig.  4)  very  long  and  narrow,  with 
36 — 1 — 36  teeth,  the  transverse  rows  of  teeth  being  unusually  ob- 
lique. The  change  from  laterals  to  marginals  is  so  gradual  that  it 
is  diflScult  to  89,}'  how  many  of  the  former  there  are.  Centrals  with- 
base  of  attachment  long,  constricted  at  the  middle,  expanded 
above  and  with  greatly  produced  lower  lateral  expansions ;  refleC' 
tion  large,  with  obsolete  side  cusps  and  no  side  cutting  points,  and 
with  a  very  broad,  short  median  cusp,  bearing  a  short,  widely 
expanded,  square  cutting  edge  (as  it  cannot  be  called  a  pcini). 
Laterals  like  the  centrals,  but  unsymmetrical  as  usual,  and  with 
an  unsymmetrical  cutting  edge  larger  than  in  tbe  central  tooth. 
The  cutting  edge  becomes  more  developed  as  the  teeth  pa^^s  off 
laterally,  in  proportion  to  the  base  of  attachment  and  the  cusp 
also.  Thus  the  marginals  become  formed  witboai  any  splitting 
of  the  inner  cutting  point,  or  any  development  of  a  side  cosp  and 
IT 
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cutting  point.    This  is  better  shown  in  the  figares  than  can  l>c 
expressed  in  words. 

The  genitalia  of  this  species  is  figured  on  pi.  XIX.,  fig.  2.  The 
testicle  (t)  is  small  and  imbedded  in  the  upper  lobe  of  the  liver ; 
the  epididymis  (ep.)  is  long  and  greatly  convoluted  near  its 
junction  with  the  oviduct ;  the  accessory  gland  (ace)  is  composed 
of  several  tubular  cfeca  of  unequal  length  ;  the  ovary  (ou.)  is  very 
large  and  sabre-shaped ;  the  oviduct  (ooid.)  is  narrow,  but  slightly 
convoluted;  the  genital  bladder  (^.6.)  is  large,  globular,  with  a 
short,  stout  duct  entering  the  vagina  at  about  the  middle  of  its 
length ;  the  penis  sac  (p. «.)  is  large,  with  a  central  constriction, 
tapering  towards  the  apex,  where  the  vas  deferens  (v.  d.)  enters, 
and  bearing  the  insertion  of  the  retractor  muscle  (r.)  below  its 
a|)ex ;  it  enters  the  cloaca  close  to  the  external  orifice. 

H«lix  iCanuoius)  AraBfiana,  Po^y. 

Cuba.    Mr.  Arango  to  Mr.  Thomas  Bland. 

Jaw  (pi.  XXL,  fig.  2)  greatly  arched,  ends  blunt,  scarcely  acu- 
minated ;  anterior  surface  without  ribs ;  cutting  margin  with  a 
blunt  median  projection. 

Lingual  membrane  very  long  and  narrow  (pi.  XXL,  fig.  1),  with 
33 — 1 — 33  teeth,  of  same  type  as  in  H.sagemon  (see  above).  The 
lower  edge  of  the  base  of  attachment  appears  oelicately  fringed. 

Genitalia  as  in  H.  sagemon  (see  above). 

H«liz  iPomatia)  tUboldtiaBa,  Pftr. 

Japan.     Receiveii  from  Dr.  W.  D.  Hartman. 

Jaw  hi^h,  arched,  cuds  but  little  attenuated,  blunt ;  anterior 
surface  with  eight  stout,  separated  ribs,  deuticuiating  cither 
margin ;  no  median  projection  to  the  cutting  margin. 

Lingual  membrane  long  and  narrow  (pi.  XXI.,  fig.  8);  teeth 
39 — 1 — 3<»,  with  21  perfect  laterals;  centrals  with  base  of  attach- 
ment long,  narrow,  the  lower  lateral  angles  somewhat  expanded, 
but  blunt ;  median  cusp  long,  Rtout,  cutting  point  stout,  blunt, 
not  reaching  the  lower  edge  of  the  base  of  attachment ;  side  cusps 
obsolete  ;  no  side  cutting  points.  Laterals  like  the  centrals,  but 
longer  and  wider,  and  uusymnietrical  as  usual ;  the  fifteenth  lateral 
has  a  side  cutting  point.  The  traunition  to  marginals  forme<l  as 
usual  by  the  greater  proportional  development  and  splitting  of  the 
cutting'  point.  Mar<;iuals  low,  wide,  with  one  broa<l,  obli<jue, 
bluntly  bifid  cutting  point,  and  one  short,  side  cutting  point. 
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The  species  is  placed  by  Yon  Martens  in  Acusta^  a  subgenus  of 
Nanina^  judging  from  shell  alone. 

Helix  oonviota,  Cox. 

Australia,    Received  from  Dr.  Cox  by  Dr.  W.  D.  Hartman. 

Jaw  high,  arcuate,  thick ;  ends  but  little  attenuated,  blunt ;  no 
median  projection  to  cutting  edge ;  anterior  surface  with  ?  sepa- 
rated, stout  ribs. 

Lingual  membrane  (pi.  XXI.,  fig.  7)  with  30 — 1 — 30  teeth,  with 
10  laterals.  The  centrals  and  inner  laterals  have  no  side  cutting 
points.  Transition  to  mai^nals  as  usual  (see  last  species).  Mar- 
ginals low,  wide,  with  one  short,  broad,  bifid  inner  cutting  point, 
and  one  small,  side  cutting  point. 

Helix  ( Dorcasia)  pyroioiia,  Phil. 

"  Outside  the  great  wall  of  China."  Lieut.  Wild,  U.  S.  N.,  to  Dr. 
W.  D.  Hartman. 

Jaw  as  in  Pomatia  (see  above,  H.  Sieholdtiana).     Ribs  few,  stout. 

Lingual  membrane  (pi.  XX.,  fig.  8),  with  28 — 1 — 28  teeth,  with 
10  perfect  laterals.  It  is  difficult  to  distinguish  any  cutting  points 
on  the  obsolete  side  cusps  of  centrals  and  inner  laterals.  The 
general  characters  of  the  teeth  are  as  in  H.  Sieholdtiana  (see  above). 

Btenogyra  haita,  Pfr. 

Cuba,     Received  from  Mr.  Bland. 

Jaw  (pi.  XX.,  fig.  2)  low,  arcuate,  ends  somewhat  attenuated, 
blunt ;  no  median  projection  to  cutting  margin ;  anterior  surface 
with  numerous  delicate  striae. 

Lingual  membrane  (pi.  XX.,  fig.  3)  as  usual  in  the  genus  (see 
ante,  p.  187).     There  are  18—1—18  teeth. 

The  species  was  formerly  described  as  a  Balea,  This  exami- 
nation of  the  jaw  and  dentition  shows  its  correct  position  to  be 
in  Stenogyra, 

Xaorooeramog  tnrrionla,  Pfr. 

Lomas  de  Camoa,  Cuba.    Mr.  Arango  to  Mr.  Bland. 

Jaw  as  usual  in  the  genus  (see  ante,  p.  223).    Ribs  35. 

Lingual  membrane  (pi.  XX.,  fig.  9)  as  in  M,  Gossei^  Pfr.  (see 
above),  not  as  in  Gylindrella. 

Cylindrella  {Gongylostoma)  elegani,  Pfr. 

Habana,  Cuba.    Mr.  Arango  to  Mr.  Thomas  Bland. 

Lingual  membrane  (pi.  XX.,  fig.  6)  with  12 — 1 — 12  teeth,  ar- 
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ranged  as  asual  in  the  genu8(see  ante,  p.  222).  The  base  of  attach- 
ment is  shorter  and  stouter,  the  outer  cusp  of  the  laterals  is  larger 
and  on  a  shorter  and  stouter  pedicle  than  in  Cylindrella  scstva^ 
figured  on  page  222.  There  are  no  distinct  marginals,  the  teeth 
slightly  and  gradually  changing  in  size  as  thej-  pass  off  laterally, 
until  in  the  extremes  the  two  cutting  points  become  of  almost 
equal  size  and  the  outer  one  ceases  to  be  on  a  distinct  pedicle ; 
the  base  of  attachment  also  in  the  extremes  is  almost  square. 

This  membrane  is  of  interest,  being  the  first  described  of  the 
section  Oongylostoma^  whose  dentition  was  unknown  to  Messrs. 
Crosse  and  Fischer. 

CylindrtlU  eyelostoma,  Pfr. 

Mr.  Arango  to  Mr.  Bland.    Lomas  de  Camoa,  Cuba. 

Jaw  as  usual  in  the  genus,  with  over  70  delicate  ribs  (see  ante, 
p.  222). 

Lingual  membrane  long  and  narrow,  as  usual  in  the  genus. 
Laterals  2,  marginals  about  8,  these  and  centrals  of  same  type  as 
those  figured  by  Messrs.  Fischer  and  Crosse  (Journal  de  Conchy- 
liologie,  2d  s.,  X.),  for  the  group  Cylindrella^  s.  s.,  as  in  Cylin- 
drella coatatay  pi.  IV.,  fig.  2. 

The  first  marginal,  however,  surely  is  of  same  type  as  the  late- 
rals, though  much  smaller  and  somewhat  modified  in  form.  It 
appears  like  a  transition  ttom  the  one  to  the  other. 

Cylindrella  (Thaumasia)  Hambeldtiftna,  Pfr. 

Cuba.     Mr.  Arango  to  Mr.  Bland. 

Lingual  membrane  long  and  narrow,  as  usual  in  the  genus. 
Teeth  8 — 1 — 8  of  same  type  as  figureil  by  Messrs.  Fischer  and 
Crosse  for  6*.  rosea  (Jouni.  de  Conch.,  XVI 1 1, 1870,  pi.  IV.  fig.  4). 

The  s|X'cies  lx*longs,  therefore,  to  their  group  Thaumasia, 

The  jaw  is  as  usual  in  the  genus,  with  about  100  ribs. 

EXPLANATION  OF  THE  PLATES. 

Plate  XIX. 

t.  Testicle. 

i\  Kpididymis. 
nc.  Accessory  gland  of  last 
ov.  Ovary. 
0 »'«</.  Oviduct. 


fi'i 
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p.  Prostate. 
V,  d,  Vas  deferens.  ' 

p,  8.  Penis  sac. 

r.  Retractor  muscle  of  last. 
or.  External  orifice  of  genitalia. 
g.  6.  Genital  bladder. 
V.  Vagina. 
Fig.    1.  Genitalia  of  Partula. 
Fig.    2.  "  H.  Sagemon,  Beck. 

Fig.    3.  "  H.  auricoma,  Fdr. 

Fig.    4.  Lingual  dentition  of  Partula  amanda,  Pease.    The  last 

figure  is  the  extreme  marginal  in  profile. 
Fig.    5.  Jaw  of  Partula. 
Fig.    6.    "     "   Partula  gracilis,  Pease. 
Fig.    ?.  Genitalia  of  Partula  umbilicata,  Pease. 
Fig.    8.  "        "  P.  virginea,  Pease. 

Fig.    9.  "        "  P.  fusca,  Pease. 

Fig.  10.  "        "   P.  bilineata,  Pease. 

Fig.  11.  Jaw  of  P.  virginea,  Pease. 

Plate  XX. 

Lingual  dentition  and  jaw  of: — 

Fig.    1.  Xanina  subcircula,  Mousson. 

Fig.    2,  3.  Stenogyra  hasta,  Pfr. 

Fig.    4.  Helix  vortex,  Pfr.   (See  p.  180.) 

Fig.    5.  Helix  septemvolva,  Say.     (See  p.  203.) 

Fig.    6.  Cylindrella  elegans,  Pfr. 

Fig.    7.  Succinea  Stretchiana,  Bland.    (See  p.  232.) 

Fig.    8.  Helix  pyrozona,  Phil. 

Fig.    9.  Macroceramus  turricula,  Pfr. 

Fig.  10.  Holospira  Goldfussi,  Pfr.    (See  p.  183.) 

14.  The  extreme  figure  is  drawn  from  another  portion  of 
the  membrane,  where  the  cusps  are  more  highly  de- 
veloped. 

Fig.  11,  12.  Helix  astur,  Souv. 

Plate  XXL 

Jaw  and  lingual  dentition  of: — 
Fig.  1,  2.  Helix  Arangiana,  Poey. 
Fig.  3.  Macrocyclis  euspira,  Pfr. 


Sit  iMenDism  ow  tbe  aoadjoit  ow 


1^4.  HiBx  SsgOBon,  Beck. 

!%.&  HtBz  MrJooma,  Fit. 

li|^  IL  BkdodonU  tmoidoictei  Oarrett 

1%.  t.  Heliz  OMTieU,  Cox. 

fig.  &  H«Hz  BMoldtiAius  Pfr. 

1%^  Iw  ISoniles  minoseiiliis,  Binney.    (See  p.  l66.) 
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May  4. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Twenty-one  members  present. 

On  an  Indian  Kitchenmidden — Prof.  Cope  exhibited  a  collection 
of  animal  remains  and  fragments  of  pottery,  flint  arrow-heads, 
etc.,  taken  fi*om  an  Indian  kitchenmidden,  in  Charles  County, 
Maryland,  by  Oliver  Norris  Bryan.  He  stated  that  the  animal 
fragments  included  the  bones  of  seventeen  species  of  vertebrata, 
and  two  of  shells.  Of  the  vertebrates,  four  are  mammals,  two 
birds,  four  reptiles,  and  seven  fishes.  The  mammals  are  the  Vir- 
ginia deer,  the  raccoon,  the  gray  squirrel,  and  the  opossum.  The 
bones  of  the  Virginia  deer  are  very  numerous,  and  most  of  them 
had  been  split  into  pieces  lengthwise  for  the  purpose  of  extract- 
ing the  marrow.  Many  portions  of  bones  from  all  parts  of  the 
skeleton  were  preserved,  including  portions  of  bones.  Of  the 
raccoon  three  mandibular  rami  occur,  with  two  of  the  squirrel, 
and  one  of  the  opossum. 

The  birds  are  represented  by  a  number  of  parts  of  the  turkey 
and  the  tarsometatarse  of  some  natatorial  bird  of  the  size  of  a 
widgeon.  The  reptiles  are  all  turtles,  and  include  the  snapper,  the 
box  tortoise,  and  two  emydes,  one  the  Malaclemmys  palustris,  the 
other  probably  the  Pseudemys  rugosa.  Of  fishes  there  are  dermal 
bones  of  sturgeons,  various  parts  of  the  skeleton  of  the  gar 
(Lepidosteus  crassus)^  and  numerous  bones  of  Siluroids  of  at 
least  two  species.  The  larger  of  these  has  the  pectoral  spine 
strongly  pectinated.  The  smaller  exhibits  only  an  obsolete  pec- 
tination of  the  same.  They  are  probably  Amiurus  lophius^  Cope, 
and  A,  lynx^  Gird.,  respectively.  There  is  a  preoperculum  of  a 
cycloid  fish,  perhaps  a  cyprinoid,  and  another  preoperculum  with 
spiniferous  border,  belonging  to  some  brackish  water  or  anadro- 
mous  percoid.  Numerous  interneural  and  fin  pieces  indicate  the 
Rock-fish  (Eoccus  Uneatus).  The  moUusks  are  Unio  purpureus 
and  Mesodon  albolahris. 


May  11. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Twenty-three  members  present. 

On  fossil  Lemurs  and  Dogs Prof.  Cope  described  a  new  genus 

of  lemurs  from  the  eocene  deposits  of  the  Rocky  Mountains, 
stating  that  it  belonged  to  the  type  which  he  had  originally  shown 
to  have  relations  with  the   ProcyonidsR  and   other  related   low 
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roroDB  of  Carnimra,  It  was  cliarncterized  as  follows:  Molars 
i — 3,  the  last  with  heel ;  crowns  of  tvue  molars  of  four  opposite  or 
sligbtl;  alternating  tubercles,  the  external  pair  slightly  creecentic 
in  sections;  anterior  inner  tnbercle  bifid.  The  premolars  are 
compressed,  the  last  acnte  and  with  an  acute  inner  tubercle.  This 
form  differs  from  Fanlolesles,  Cope,  in  the  presence  of  the  inner 
cuBp  of  the  fourth  premolar,  and  from  Tomitherium,  Cope,  in  the 
double  or  bifid  anterior  inner  tubercle  of  the  true  molars.  From 
AnaplomorphuB,  Cope,  many  details  of  its  molar  teeth  distinguish 
it.  He  named  the  genus  Sarcolemur,  and  gave  as  the  type  &'. 
furcatus  ( Anttacodonfurcalus,  Cope ;  Ann.  Rept.  XJ.  S.  Oeological 
Surv.  Terrs.,  1812,  p.  608) ;  other  species  are  the  S.  pygmaeus,  Cope 
(I.  c.  p.  601);  and  S.  menlalia,  Cope  (Systematic  Catal.  Vert.  New 
Mexico,  1815,  p.  11).  He  added  that  the  genus  Menotherium, 
Cope,  the  only  quadrumanoua  form  certainly  known  from  the 
Miocene  beds  of  the  west,  had  apparently  been  redescribed  by 
Marsh  under  the  name  of  Laopithecua. 

Prof.  Cope  exhibited  the  mandibular  ramus  of  a  new  species  of 
dog  of  large  size,  which  he  had  discovered  in  one  of  the  Pliocene 
formations  of  the  west.  It  is  considerably  larger  than  the  wolf, 
and  similar  in  size  to  the  Amphicyon  kaydenii  {  Canis  kaydenii, 
Leidy);  and  may  belong  to  the  genus  Amphicyon.  It  is  distin- 
guished for  the  large  size  of  the  tubercular  molars  and  canine 
teeth,  and  the  small  size  of  its  premolar  teeth.  The  premolars 
are  separated  from  each  other  and  from  the  canine  by  short  snh- 
eqiial  diastemata,  but  the  fourth  premolar  and  the  true  molars 
form  an  uninterrupted  series.  The  first  tubercular  molar  is  larger 
than  the  last  premolar,  and  the  second  tubercular  is  but  little 
smaller  than  the  same  tooth,  and  has  its  single  fiat  root  so  grooved 
a  to  foreshadow  the  two  root€d  condition  seen  in  the  A.  /layrfcnr 
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May  18. 
The  President,  Dr.  Rusghenberqer,  in  the  chair. 
Twenty-seven  members  present. 

On  the  Antelope-Deer  of  the  Santa  Fe  Marls. — Prof.  Cope 
exhibited  specimens  of  the  dentition,  horns,  etc.,  of  the  ante- 
lope-deer found  by  the  paleontologist  of  the  Wheeler  survey  of 
New  Mexico.  He  coincided  with  Prof.  Gervais'  view  that  the 
oldest  name  for  the  genus  is  Dicrocerusj  Lartet,  of  which  the 
Z).  dichotomus  of  the  French  Miocene  is  type.  The  American 
species  are  D.necaius^  Leidy  (Merycodus^  Leidy;  Cervus  war- 
renn,  Leidy);  D.furcatus^  Leidy;  (Antilope  And  C7o8oryar, Leidy) ; 
B,  ramosusj  Cope ;  Z).  gemmifer^  Cope  (Merycodua^  Cope) ;  and  I), 
teres^  Cope.  The  specimens  proved  that  some  specimens  of  a 
species  exhibit  the  horns  continuous  with  the  frontal  bones,  while 
others  of  the  same  had  been  broken  off  and  anchylosed,  with  the 
production  of  a  small  burr. 

He  added  that  the  faciesof  the  fauna  of  this  horizon  throughout 
the  west,  including,  as  it  does,  Amphicyon^  DicroceruSj  Hippotheri- 
um^  Aceratherium^  Mastodon  allied  to  M.  angustidens^  etc.  etc., 
more  nearly  resembles  the  upper  Miocene  of  Europe  than  the 
Pliocene  of  that  continent. 


May  25. 
The  President,  Dr.  Rusghenberqer,  in  the  chair. 

Nineteen  members  present. 

Charles  Sumner  Williamson,  Dr.  John  M.  M'Grath,  J.  Warner 
Edwards,  F.  Oden  Horstman,  William  Williamson,  M.  B.,  Wm. 
G.  Piatt,  Miss  Mary  Jeanes,  and  Miss  Anna  T.  Jeanes  were  elected 
members.    * 

Dr.  John  Belisario  of  Sydney,  N.  S.  W.,  was  elected  a  corre- 
spondent. 


June  L 

The  President,  Dr.  Rusghenberqer,  in  the  chair. 

Twenty-one  members  present.  ; 

A  paper  entitled  *'  A  Critical  Review  of  the  North  American  Sac- 
comyidae,"  by  Elliott  Coues,  U.  S.  A.,  was  offered  for  publication. 


IM  fWMmH>«  ev  VMi  AOAiaan  or 

On  tome  new/buS  UnguUia. — Pn>£  Oopi  adiibited  nednwii* 
of  tha  f<d]owiiig  QsgnktM,  foand  by  hlmietr  in  N«w  Ifszioo,  wUk 
Mting  M  BW^wiat  to  the  Uaitfld  SbUw  Snrrar  andar  Limt.  O. 
H.  WhMler,  U.  &  E. 
PuuvoBKXU  HVWHxxcuxA,  Oopo,  gon.  at  tp,  an. 

Okar.  gen,  Bcpr«Mnt«d  In  th«  ooUeotion  of  the  ctpedition  faj 
a  Icrt  maiiilibiilur  raiuuA  which  incliidc-s  alveolu?  ot  all  tlic  teetli, 
and  greater  or  leas  [lortiooB  or  all  Ibc  molars  cxt^opt  the  last,  ana 
tbe  flrat  jiremolar.  lu  the  agiedmen  the  dunlal  Toruiula  Ih  I.  *  C. 
t;  P. tn.  S;  M.  i;  nr  oue  [iroinolar  Icnm  tliun  iti /'ror-nmrfiiK,  and 
two  more  than  In  Auchi-nia.  On  thi«  ground  ih*  present  animnl 
i»  regarded  as  reprcapoling  n  new  giinna  of  Canuliii/c,  int^rmedi- 
ato  between  the  gvnera  named.  A  portion  of  the  left  maxillary 
bono  of  a  larger  species  ii»  thought  to  belong  to  the  same  genns, 
althoQgh  it  presents  the  number  of  premolars  found  In  Proeame- 
lut,  viz.,  four.  The  first  and  second  are,  however,  very  close 
together,  so  as  to  leave  about  Uio  name  relative  interval  between 
the  Grst  and  third  an  is  seen  lu  the  P.  hu}n}>hr^iriana,  nlioutd  the 
MTond  premolar  Ih;  omitted.  Th>^  littler  louth  in  wanting  from 
the  lower  jaw  of  the  /'.  humphrri'iana.  The  differcntc  in  d.-nwi 
formiila  between  the  ■iiprrior  and  iuffrior  dental  series  ailmilloil 
provisionally  In  Ptoueftenio,  finds  Jostlfiostion  In  Uw  IbnaaU  of 
the  llsmu  ( J««A«iiui),  where  Uie  premolus  sn  {. 

Char,  apec^.  The  uiimnl  now  doMiibed  Is  of  sboat  tiie  size  of 
the  Proeameltu  oceideiitaKi,  or  sOaewbat  Isrnr  than  any  of  the 
exiating  Uamas.  The  mandible  Is  stoat  and  deep,  oontracting 
rapidly  forwards.  The  canine  and  first  premolar  ara  especially 
stoat,  and  separated  by  a  Teiy  short  diastema ;  that  seiwrating 
the  first  and  third  premolars  la  also  abort,  being  less  than  that 
which  separates  the  first  and  second  in  Procametui  occidentati*  ; 
could  it  lie  supposed  that  the  second  premolar  is  abnormally  absent 
from  the  P.  humphrenana,  the  diastema  would  bo  reducod  to  a 
very  small  compass.  Without  this  supposition  the  diastemata, 
both  before  and  behind  the  first  premolar,  are  shorter  than  in  any 
of  the  Procameli,  as  P.  robuatu»,  P.  angualuient,  P.  helerodonlut, 
and  P.  gracUit.  The  mental  foramen  issues  below  the  anterior 
border  of  the  first  or  caniniform  premolar,  and  the  anterior 
border  of  the  latter  marks  the  posterior  margin  of  the  sj-mphyseal 
suture.  The  third  premolar  is  nearly  as  long  as,  but  narrower 
than  the  fourth,  and  the  true  molars  inciease  rapidly  in  size  pos- 
teriorly. 

MtalurtmtnU.  M. 

Len^  of  denUl  series  from  Oont  of  canine  to  front  of 

last  molar MS 

Length  rtom  canine  lo  P.  m.  No.  1 010 

Long  diameter  of  Aral  premolar 010 

Disslcms  lo  third  premolar 038 

Length  of  iblrd  premolar Oil 

"       "   Snt  true  molar Olt 

Width  of  crown  of  ftrat  true  molar Oil 

Length  of  crown  of  second  true  malar 033 
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This  species  is  dedicated  to  General  A.  A.  Humphreys,  Chief  of 
the  Topographical  Engineers,  in  recognition  of  the  enlightened 
interest  in  all  departments  of  scientific  investigation,  exhibited  in 
his  long  and  able  administration. 

Pliauchenia  vtjlcanorum,  Cope,  sp.  nov. 

Represented  by  the  left  maxillary  bone  of  a  camel  of  about  the 
size  of  the  existing  dromedary,  and  considerably  larger  than  the 
species  last  described.  The  dental  formula  is,  molars  4 — 3.  The 
first  premolar  is  only  removed  from  the  second  by  a  diastema 
equal  to  the  long  diameter  of  the  latter.  The  latter  has  no  inner 
cingulum,  while  in  the  third  it  is  so  strong  as  to  constitute  an 
internal  crescent.  The  third  is  much  larger,  and  exhibits  the 
usual  single  external  and  single  internal  crescents.  The  first 
molar  is  stout,  long  rooted,  and  furnished  with  a  strong  ridge  on 
the  outer  side,  bounding  the  posterior  crescent-bearing  column  in 
front.  There  is  a  weak  ridge  on  the  middle  of  the  anterior  column, 
and  only  a  rudiment  on  the  last  premolar.  There  are  no  cingula 
on  either  the  inner  or  outer  bases  of  the  crown.  The  enamel  is 
nearly  smooth.  A  palato-maxillary  foramen  issues  opposite  the 
anterior  border  of  the  base  of  the  third  premolar. 

Measurements,  ic. 

Length  from  posterior  border  of  first  premolar  to  poste- 
rior border  of  first  molar 090 

Length  of  first  true  molar 030 

Width  of  basis  of  crown  of  first  true  molar  .        ,        ,     .024 

Length  of  fourth  premolar 019 

Width  of  base  of  crown  of  fourth  premolar 018 

**      *'   palate  at  first  true  molar 040 

The  typical  specimen  was  found  near  Pojuaque,  a  village  of  the 
Pueblo  Indians.  Various  bones  of  camels  of  the  size  of  the  P. 
vulcanorum  were  also  found,  some  of  which  doubtless  belong  to  it. 

HlPPOTHERIUM  CALAMARIXJM,  Cope,  Sp.  nOV. 

This  three-toed  horse  is  indicated  by  the  oral  and  palatine 
parts  of  the  skull  with  the  superior  dental  series  of  both  sides, 
together  with  one  mandibular  ramus  with  all  its  teeth,  of  an  indi- 
vidual from  near  San  Ildefonso;  and  also  probably  by  molar 
teeth  of  two  individuals  from  the  Loup  Fork  beds  of  Colorado. 
The  species  is  allied  to  the  H.  paniense^  Cope,  and  differs  from 
the  H,  occidentale^  H,  speciosum^  and  H.  gratum  of  Leidy,  in  the 
relative  form  and  size  of  the  interior  dentinal  column.  In  the  two 
species  first  named,  this  column  is  subcylindric  and  equal  to  or 
smaller  than  the  posterior  internal  columnar  fold;  in  the  three 
species  last  named  the  anterior  column  is  flattened  or  oval  in 
section,  and  often  larger  than  the  posterior  columnar  fold,  and 
submedian  in  position. 

In  the  typical  or  New  Mexican  specimen  the  interior  oolumn  is 
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lilfai  ud  tto  oentare  it  anterior  to  tfie  middle  tnuMiTerte  line  of  the 
emwn*  In  tlie  present  stete  of  attrition,  wltidi  baa  left  two4hiida 
of  the  erowna  of  tlie  median  molars,  tUa  eolomn  preaenta  an 
angnlar  prqfeotion  towarda  tlie  inner  anterior  creaeent,  betraying 
an  qpproaob  to  tbe  union  aeen  in  PmoloAtppiiai  wbiob  la  in  tbe 
fifth  molar  of  tbe  right  aide  of  the  preeent  horae,  actnally  aooom- 
pHdied  throngh  the  medium  of  n  narrow  iathmaa-  The  dentinal 
band,  eonneetliiff  the  innw  eraaoenta,  throwa  out  two,  rardy  (me. 
Ibid  towarda  tlua  oolnmn.  Tbe  boidera  of  the  lakea  are  mnob 
nUeate,  the  posterior  border  of  the  anterior  lake  haThig  from 
Ibnr  to  aix  inflectiona.  The  poeterior  border  of  the  posterkHr  lake 
e^bita  one  deep  inileetion,  which  ia  generally  biftmate* 

The  flrat  premolar  ia  qnito  email,  and  la  two-rooted ;  the  aeoond 
la  a  wide  tooth,  diflbrent  in  form  itrom  the  dongate  corre^ondiag 
tooth  of  the  H.  oeeidentdle^  ito  anterior  lobe  being  but  little 
prominent.  The  palate  ia  wide  and  wdl  ardied.  The  mandibnlar 
teelh  are  elongate,  but  not  narrow,  and  the  interior  lobea  are  wdl 
dereloped,  e^eciaUy  th^  median  onea.  No  basal  dngnla  on  leeth 
of  either  Jaw.  The  last  molar  ia  amaUer  tiian  the  three  preceding 
it,  and  the  anterior  lobe  of  the  ilr^  ia  qnlte  narrow. 

The  molara  of  one  of  the  apecimena  from  Colorado  aie  doesly 
aimilar  in  all  reapeota,  except  that  the  anterior  lobe  of  the  eeocmd 
premolar  la  a  little  more  prodooed.  I  aleo  refer  here  the  tooth 
described  aa  "*  No.  2,"  nnder  H.  pantsnse,  in  Beport  XT,  8.  QeoL 
Snnrey,  Terra.  1878,  p.  588-8*  Aa  compared  with  the  molara  of 
tiiat  speciee  those  of  H.  calamarium  dilf^  in  the  miieh  greater 
complexity  of  the  enamel  folda,  thoae  of  the  A  pantsnse  bang  the 
aimpleet  in  the  genna,  eren  more  ao  than  in  ff.  aJfiniB*,  The  ante- 
rior inncir  column  of  A  paaiense  lacks  the  characteristio  inner 
angle  seen  in  the  present  horse. 

MeoMurementi.  M. 

Length  of  seven  Bnpehor  molars 184 

**       **  three  true  molars 063 

**       **  second  premolar 036 

Width  of  crown  of  second  premolar 090 

Greatest  length  of  second  premolar 033 

**       width   »»        »*  *»  034 

**      length  **  penultimate  molar 033 

**      width   '*  "  '* 033 

Width  of  palate  (chord)  between  middle  of  third  pre- 
molars   043 

Length  crown  antepennltimate  lower  molar  .  .    .031 

Width        ••  •»  '***...    .013 

The  typical  specimen  belongs  to  an  adult  animal,  and  was 
taken  from  the  matrix  by  myself  without  admixtare  of  others. 

Aphblops  jemkzancs,  Cope,  tp.  nov. 

That  a  second  species  of  rhinoceros,  even  larger  than  the 
other  species  of  Aphelaps^  formerly  existed  in  the  region  of  New 
Mexico,  is  demonstrated  by  a  right  mandibnlar  ramus  obtained 
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by  Dr.  H.  C,  Yarrow,  from  near  the  town  of  Santa  Clara,  on  the 
west  side  of  the  Rio  Grande.  The  specimen  in  its  present  con- 
dition includes  the  condyle,  angle,  and  ramus  as  far  as  the  last 
premolar,  and  supports  the  three  true  molarn.  The  latter  are 
worn,  indicating  the  full  age  of  the  animal.  They  still  retain  the 
enamel  surface  of  the  sinus  between  the  posterior  and  median 
transverse  crests,  and  the  lower  end  of  the  sharp  inner  margin  of 
the  anterior  transverse  crest. 

While  the  ramus  exhibits  the  compressed  form  seen  in  A,  mega- 
lodua  and  A,  meridianus^  it  differs  from  these  and  the  A.  crassus 
in  many  striking  respects.  Thus  the  inferior  margin  near  the 
angle  does  not  exhibit  the  protuberance  and  following  contradic- 
tion of  the  inner  side  seen  in  the  first  two  species.  In  another 
feature  it  differs  from  all  the  other  species,  i.  e.,  in  the  form  of  the 
ascending  ramus.  This  rises  very  gradually  from  the  basis  of 
the  last  molar,  leaving  a  subhorizontal  edentulous  space  behind 
the  latter  as  long  as  the  second  true  molar.  Its  anterior  face, 
instead  of  being  flat  and  bounded  by  strong,  lateral,  angular 
ridges,  as  is  the  case  in  A.  crassus  and  the  two  other  species,  is 
rather  narrowly  convex.  Instead  of  the  usual  ridge  of  the  outer 
side,  the  anterior  border  of  the  area  of  insertion  of  the  masse ter 
muscle  is  marked  by  a  permanent  curved  protuberant  margin, 
which  is  wanting  in  the  three  other  species,  the  surface  in  them 
being  plane.  Behind  the  condyle  is  seen  the  tuberosity  character- 
istic of  the  Rhinoceridse.  The  internal  pterygoid  fossa  is  well 
marked.  Rugosities  for  insertion  on  the  lower  border  of  the 
angle  are  strong. 

The  relations  of  the  dentition  of  this  species  are  also  peculiar. 
The  last  molar  is  nearly  half  as  large  again  as  that  of  specimens 
of  A,  megalodus^  and  A.  meridianus  of  similar  dimensions  of 
ramus,  and  the  teeth  diminish  in  length  anteriorly  more  rapidly 
than  in  width.  Thus,  while  the  first  true  molar  is  as  long  as  in 
the  two  species  named,  the  width  is  between  one-half  and  one- 
third  greater.     There  are  no  external  basal  cingula. 

Measurements,  m. 

Length  of  ramus  from  fourth  premolar  (behind)  to  mid- 
dle of  masseteric  fossa 240 

Length  of  series  of  true  molars 148 

**       "  first  true  molar       . 044 

Width    **»****» 033 

Length  "  third  **         *♦ 058 

Width    »*"***» 035 

Diameter  of  ramus  at  first  molar 080 

Depth  of  ramus  of  thifd         " 092 

The  Phytogeny  of  the  Camels. — Prof.  Cope  made  the  following 
remarks  on  the  extinct  genera  of  camels : — 

The  line  of  descent  of  the  horses  has  been  already  largely  traced 
by  several  paleontologists ;  another  series  may  now  be  regarded  as 


MS  nOOlBDIllQS  Of  THS  AOJOmMt  ov 

ptitlAlhr  oompktodi  Til.,  that  ofttie  CMOilB.  I  ham  already  iiiitt» 
eated  toa  anteoedent  rdalion  In  whidi  themfoociia goioa  PoSbwth 
tkerium  atanda  to  tliaezlatiiigeaagMlt  in  thaatnaeUmof  thalimba 
and  teeth,  aa  well  aa  ilia  intaroiediala  poaltion  ooenpled  lijr  Pro- 
ctmi$iu9  in  the  exiatenoe  of  the  ineieor  teeth.  It  now  raasiina  to 
point  oat  the  relatlona  detemlned  bjr  the  atraotofe  of  the  twt  in 
IhromwMhu  and  the  dentition  in  FUmiukmim^  a  new  genua  dia- 
oofwredintheLmq^ForiEbedaof  NewMeiieo.  OoomMDcingwith 
tbaearlieet  gennai  P>rf^re<lgri^^^^  wo  ha^e  the  aoiar  teeth  4 — 3, 
aa  in  Uie  primttiTe  manitnalia  geneially.    Tiieve  am  hot  two  idon- 

lalttml  onee  bring  rndimental,  while  the  earpala  are  of  the  nnodMr 
eharaoteriatie  of  the  mawwalia  of  all  the  ordera  with  nnmerona 
toeoi  namdlj,  aeren.  In  ProcnataiMa  of  the  anceeeding  tonnatiiMi, 
the  BAolar  fimanla  eontonee  to  be  4— S,  hot  the  po^erior  teeth 
aremorepriamatieinfiHnntfMUiintiieflrioeenegennau  Theineiaer 
teeth  are  preeent,  thne  diqilajiiq;  the  pdinitiYe  ehamntar  of  the 
elaaa  geneitally  f  tlioagh  aa  theae  teeth  are  eariy  died,  an  approad- 
BMtfon  to  the  edentolona  eondition  of  exiating  modnante  hi  thia 
part  of  the  month  ia  apparent.  In  the  Ihet,  the  appnoadmation 
to  the  exiating  CmmMim  ia  greater  than  in  the  dentition.  Thne 
Uia  lateral  rndinental  nMtampala  of  PoilkellkeriMHi  havo  dii^ 
peared,  and  with  them  thatrapeioidee  of  tlMonrpna.  TlMmagnam 
remaina  distineti  wliile  the  nuddle  metnearpala  are  nnlted  at  ftill 
age  into  a  cannon  bone.  IntheoontempoourjgennaPiwniefteiita, 
a  fturther  modiflioation  of  dentition  ia  obeerred.  Aa  above  atated, 
the  molara  of  Proeamehu  nombcnr  |— | ;  in  CmmtimM  thinf  nnmber 
|--i ;  hi  PUtmAenia  we  have  the  interaMdiate  oonditkm  '|— }• 
llie  end  of  Uie  eeriea  ia  aec»  in  Jndbenus  where  the  fonnnla  ia  {--f. 
It  has  been  observed  aa  a  remarkable  fkct,  that  North  America 
shoald  present  as  with  the  most  complete  history  of  the  succes- 
sion of  genera  which  resulted  in  the  horse,  and  jet  should  have 
received  this  animal  by  importation  fh>m  Europe.  Nevertheless 
the  more  prominent  genera  of  this  series  have  been  obtained  in  the 
European  formations;  especially  AnchUherium  and  Hippolherium, 
But  as  regards  the  Camelidse,  the  genera  above  described  are  ex- 
clusively North  American  ;  no  well-determined  form  of  this  group 
having  been  found  in  any  formation  of  the  Pakearctic  region  up 
to  the  present  time.  Until  such  are  discovered,  there  will  be  much 
ground  for  supposing  that  the  camels  of  the  old  world  were  de- 
rived from  American  ancestors  ;  while  the  presence  of  the  llamas 
in  the  existing  South  American  fauna,  indicates  the  absence  there 
of  the  conditions  which  caused  their  extermination  from  North 
America. 

Limng  Organitrnt  in  the  Pulp  Cavity  of  5Pee(A.— Mr.  C.  N. 
Pbirob  remarked  that,  in  making  some  investigations  on  the 
organisms  found  within  the  oral  cavity,  he  noticed  what  might  be 
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deemed  of  some  importance  to  those  interested  in  studying  the 
*'  Beginnings  of  Life."  It  is  not  an  infrequent  occurrence  for  the 
pulp,  or  nerve  and  accompanying  vessels,  within  the  tooth  to 
become  devitalized  without  any  loss  of  the  hard  tissues  from  dental 
caries  or  otherwise.  The  loss  of  vitality  and  necessary  disinte- 
gration of  this  peculiarly  vascular  tissue,  results  invariable  in  the 
formation  of  pus  and  gas. 

Upon  opening  into  several  such  cavities  they  were,  as  is  usual, 
found  to  be  extremely  offensive  from  this  degenerated  matter. 
On  examining  this  putrid  material  with  the  microscope,  living 
organisms,  resembling  what  have  been  described  and  figured  as 
Bacteria  and  Vibrios^  were  observed  in  large  numbers.  Their 
presence  in  these  cavities,  secluded  as  they  were  from  any  contact 
with  the  atmospheric  air  or  secretions  of  the  mouth,  must  be 
accounted  for  in  one  of  two  ways,  viz. :  The  embryonic  germs  of 
these  organisms  must  be  universally  disseminated,  not  only 
throughout  this  vascular  tissue,  but  also  the  various  textures  of 
the  body,  by  means  of  the  circulating  fluid,  there  to  develop  and 
manifest  themselves  whenever  these  higher  tissues  are  on  the  eve 
of  death  and  degeneration — or  else  it  must  be  that  when  the 
vitality  of  this  vascular  tissue  is  on  the  wane,  its  constituent 
particles  are  capable  of  individualizing  themselves  and  of  growing 
into  the  low  organisms  in  question. 


June  8. 
The  President,  Dr.  Rusohenberqeb,  in  the  chair. 
Twenty-five  members  present. 

On  Samarskite. — Joseph  Willcox  called  attention  to  a  mineral 
specimen  (samarskite)  presented  by  him,  which  was  found  at  a 
locality  discovered  by  him  recently  among  the  mountains  in 
Mitchel  Co.,  North  Carolina.  Excepting  in  North  Carolina,  this 
rare  mineral  is  only  found  in  the  Ural  Mountains  in  Asia.  Ac- 
cording to  Dana's  Mineralogy,  the  largest  specimens  found  at  the 
latter  locality  are  only  as  large  as  hazel-nuts ;  but  Mr.  Willcox 
said  he  obtained  a  specimen  in  North  Carolina  that  weighs  more 
than  twenty  pounds.    It  was  associated  with  decomposed  feldspar. 

The  Oeology  of  New  Mexico. — Prof.  Cope  stated  that  the  ground 
covered  by  the  geological  investigation  conducted  mainly  in  New 
Mexico  during  1874  in  connection  with  the  Wheeler  U.  S.  topo- 
graphical and  geological  survey,  embraces  the  eastern  slope  of  the 
Kocky  Mountains  from  Pueblo  to  the  Sangre  de  Christo  Pass ; 
both  sides  of  the  Rio  Grande  Valley  from  that  point  to  Algodones, 
N.  M. ;  the  western  or  Sierra  Madre  range,  and  the  country  for 
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forty  miles  to  the  weetwmrd  of  it,  fhMn  the  latttode  of  Sienrn 
AmariUa  me  fiur  south  «e  the  xosd  from  Ssnta  ¥i  to  Fort  Wingate. 

Little  of  nofelty  hss  been  added  from  the  first  two  named  re- 
gions, as  they  haye  lieen  previously  trsTersed  by  competent  geol- 
0|;ists ;  bat  ttie  last  named  has  remained  np  to  the  present  time 
aunost  unknown.  Tbs  analysis  of  the  structure  of  the  Sierra 
Madre  range  is  believed  to  indicate  that  its  delation  took  place 
near  the  ctoee  of  the  period  known  as  Cretaceous  No.  4,  and  that 
the  elevating  force  was  in  New  Meadoo,  more  powerftd  at  its  south- 
ern extremity  than  along  the  middle  portions  of  its  line.  Another 
important  discoTcry  is  tbs  lacustrine  character  of  the  triassic  beds 
which  form  a  part  of  the  axis  of  the  range ;  indicating  the  exist- 
ence of  extensive  areas  of  dry  land  at  tiiat  period,  of  which  no 
portion  is  remaining  in  the  region  examined  by  me,  but  which  may 
be  supposed  to  be  represented  by  the  paliBosoic  beds  forther  south 
and  west  A  third  important  point  Is  the  determination  that  the 
plateau  drained  by  the  eastern  tributaries  of  the  San  Juan  River 
is  composed  of  the  sediment  of  an  extensive  lake  of  Eocene  age, 
which  was  inobably  at  one  time  of  great  extent,  but  whoee 
deposits  have  been  sreatly  reduced  in  «ctent  through  erosibn. 
The  boundaries  of  this  lake  to  the  east  and  south  were  determined. 

It  is  believed  that  additional  liffht  has  been  thrown  on  the  ques- 
tion of  the  age  of  the  Oalisteo  sandstone :  and  that  its  paleontology 
has  decided  definitely  that  of  the  Santa  F<  marls.  The  first  fosdls 
discovered  in  the  ^  trias"  of  the  Rocky  Mountains,  have  enabled 
me  to  reach  more  definite  conclusions  as  to  its  position  in  the  scale 
of  periods. 

The  remains  of  vertebrata  obtained  from  the  latter  formation 
are  those  of  fishes  and  reptiles.  The  former  are  rbomboganoid 
scales  of  small  species  which  are  numerous  in  the  coprolites  of  the 
reptiles ;  the  latter  represent  the  three  orders  of  Crocodiles^  Dino- 
sauria,  and  apparently  of  Sauropterygia,  The  dinosaurian  order 
is  represented  by  a  part  of  the  crown  of  a  tooth  of  a  species  of 
large  size,  of  the  general  character  of  Laelaps.  Both  faces  are 
convex,  the  one  more  so  than  the  other,  and  the  long  axis  of  the 
crown  is  curved  towards  the  less  convex  side.  Both  cutting  edges 
are  sharply  and  closely  crenate  denticulate  as  in  Laelaps^  Aubly- 
sodon^  etc. ;  otherwise  the  enamel  is  perfectly  smooth.  There  was 
not  enough  of  this  animal  discovered  to  enable  me  to  identify  it. 
The  suspected  sauropterygian  species  is  represented  by  a  single 
vertebra  with  the  centrum  slightly  depressed,  circular  section, 
and  about  as  long  as  wide.  The  neurapophysis  appears  to  have 
been  united  by  suture,  although  this  point  is  not  so  clear  as  de- 
sirable, and  the  bases  of  the  diapophysis  are  very  stout,  extending 
the  entire  length  of  the  upper  hidf  of  the  lateral  surface  of  the 
centrum.  Of  the  articular  faces,  one  is  much  more  concave  than 
the  other.  Length  of  centrum,  m.  .05 ;  width,  .057  ;  depth,  .055. 
The  crocodilian  remains  consist  of  a  portion  of  a  jawbone  with 
alveoli  for  four  teeth,  of  a  broken  vertebra,  and  a  number  of  dermal- 
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scnta  and  fragments  of  other  bones.  At  another  locality  not  far 
distant,  were  found  numerous  remains  of  saurian  bones,  embracing 
dermal  and  cranial  pieces,  coprolites,  a  fragmentary  tooth,  etc., 
which  may  have  some  affinity  to  these.  The  species  indicated  by 
the  former  may  be  named  and  described  as  follows : — 

Typothorax  coccinarum,  Cope,  genus  et  species  nova. 

Character  genericus.  The  fragment  of  jaw  belonging  to  this 
genus  is  probably  maxillary  in  position,  for  the  following  reasons: 
the  interior  face  of  the  bone  is  sutural,  and  for  the  most  part  solid. 
This  would  refer  it  to  the  position  of  the  symphyseal  portion  of 
the  dentary  bone  of  a  gavial-like  form,  but  for  other  considerations. 
Supposing  the  piece  to  be  dentary,  and  the  suture  therefore  verti- 
cal, the  incongruity  follows  that  the  alveolar  face  becomes  very 
steep,  so  much  so  as  to  prevent  the  interlocking  of  the  teeth, 
which  become  lateral  in  position.  If,  however,  the  jaw  fragment 
be  reversed  in  position,  and  the  alveolar  face  placed  in  a  horizon- 
tal position,  the  suture  of  the  inner  side  forms  a  sharp  angle  with 
the  vertical  plane,  as  it  should  on  the  supposition  of  its  being  the 
maxillary  bone.  The  wedged-shaped  section  necessary  to  fill  the 
space  between  it  and  the  median  plane,  will  then  be  that  of  the  pro- 
longed posterior  spine  of  the  premaxillary  bone.  The  solidity  of 
this  portion  of  the  muzzle  is  inconsistent  with  the  gavial  genera  of 
the  Jura  and  later  times,  but  not  with  the  structure  of  the  triassic 
Belodons.  The  posterior  part  of  the  inner  face  is,  however,  strongly 
excavated,  and  the  sutural  margin  exhibits  an  outward  deflection, 
which  is  either  the  boundary  of  the  nostril,  or  the  suture  for  the 
apex  of  the  prefrontal  or  nasal  bone.  In  either  case  the  nasal 
cavity  and  the  nostril  are  posterior  in  position  in  conformity  with 
the  structure  of  the  "  thecodont"  crocodilia.  The  alveoli  are  large 
and  arranged  in  a  curved  line,  one  of  them  somewhat  exterior  in 
position  and  isolated  by  a  short  diastema  like  a  canine.  Surface 
of  the  bone  pitted.  The  dermal  scuta  found  close  to  the  jaw  frag- 
ment have  a  flat  upper  surface  marked  with  shallow  pits  rather 
closely  placed,  having  resemblance  to  an  obsolete  Trionyx  sculp- 
ture. Near  one  of  the  margins  of  the  bone,  the  pits  run  out  in 
shallow  grooves.  A  portion  of  a  vertebral  centrum  found  with 
the  jaw  exhibits  one  articular  face ;  this  is  shallow,  concave,  of  the 
type  of  the  Amphicoelian  division  of  Crocodilia.  The  body  of  the 
centrum  is  much  compressed. 

The  other  remains  include  a  portion  of  a  dermal  bone  like  those 
described,  and  the  crown  of  a  tooth  among  other  fragments. 
This  crown,  which  has  lost  most  of  its  enamel,  is  triangular  in 
section,  and  somewhat  curved  in  its  long  axis.  A  convex  face  is 
directed  forwards  and  outward  (on  the  supposition  that  the  tooth 
is  superior),  and  a  nearly  plane  face  posteriorly.  The  inner  face 
is  worn  flat  by  the  attrition  of  an  opposing  tooth.  The  pulp- 
cavity  is  minute  or  wanting. 
18 
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Char.  $peeif.  Tbe  plUiiig  of  tlM  maxilhury  bone  is  not  linetr, 
md  it  somelinies  round ;  it  is  nllisr  lemote.  The  oatside  of  the 
bone  is  steep,  indici^fcing  thst  the  musle  is  not  dqiressed.  Ju 
Ihoe  is  swdten  onx>site  the  supposed  csnine  tooth«  The  slTeols 
sie  fonndf  snd  Im^tndinslly  oViU.  The  mlTeolar  Ikoe  is  decmred 
nesr  the  end  of  the  mnxsle.  The  snperileisl  Ujer  of  the  crmnial 
snd  deimsl  bones  is  dense  snd  line  grmined.  The  second  series 
of  qiecimens,  whose  referanoe  is  by  no  mesne  fcertsin,  hot  which 
eontsins  a  dennsl  bone  Ulce  thst  A  the  type,  indndes  frsgments 
sppsrently  of  the  opper  sarfhoe  of  the  crmninnL  This  is  msrlEed 
with  irreffolsr  taberosities  snd  ezcsvations  lesembiing  thnt  seen 
in  the  Bdodonts  of  the  Osroiinisn  snd  Wiirtenibergisn  Tries.  A 
section  of  s  narrow  dennsl  bone  disfdsys  an  derated  cMase  me- 
dian keel,  the  only  bone  which  diqplays  tibis  form  in  the  collection, 
the  nsQsl  form  being  either  flat  or  d^htly  concaTC.  Accompany- 
ing the  same,  are  nnmerons  .coprolitM,  whidi  are  apparently  too 
small  for  an  animal  of  the  dimensions  of  the  type  specimen.  They 
are  slender,  and  display  rectal  folds,  which  do  not  exhibit  a  con- 
tinuous spirsL  They  are  found,  whererer  fhMStnred,  to  be  filled 
with  the  rhomlx>gancld  scales  of  some  small  fish. 

Miaiur§m§ni$.  x. 

Length  of  ftagmcnt  of  wisiillsry    .       •       .       .       •    .OM 

I>ep&i(obliqafi)sft?noslril 080 

DfnCh  (Tertfcsl)  '' 045 

Width  (median)  '• 085 

Width  si  front  dTeolns  085 

Dismeler  csnine  slvedus OtS 

Dismeter  of  another  dTedoi Oil 

I>lsmetercentmm(rcsadsl)TertebTa|^^Y*^        ;    ;^ 

ThickneM  of  dermal  shield 008 

Measurement  across  four  fossce  of  do 020 

Diameter  of  crown  of  tooth  No.  2 018 

Length  of  coprolite  of  No.  2 045 

Diameter         **  •• Oil 

m 

The  flat  and  regularly  pitted  dermal  bones  distinguish  this  genus 
from  lielodon.  The  species  wasof  large  size,  the  cranial  fragments 
equalling  corresponding  portions  of  the  Gangetic  gavial. 

The  evidence  derived  from  the  Typothorax  coccinarum  is  favor- 
able to  the  identification  of  this  horizon  with  that  of  the  Trias, 
although  it  cannot  of  course  be  regarded  as  conclusive,  until  more 
perfect  specimens  are  obtained. 

Besides  the  overlying  sandstone  bed,  the  red  marls  are  traversed 
below  it  by  a  conglomerate,  which  is  in  some  places  of  a  bluish 
tint.  At  some  points  it  weathers  to  gravel,  and  near  this  horizon 
the  vertebrate  remains  occur. 

In  review  I  give  the  following  section  of  the  Eocene  rocks  of 
the  region  west  of  the  Sierra  Madre  range : — 
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Red  and  gray  marls  (  Wahsatcli  )        .        .        .        .    1500 

Sandstone  (     Group      )         .        .        .        .    1000 

Green  and  black  marls — Puerco  group  ....      500 

8000 

The  following  is  an  approximate  estimate  of  the  mesozoic  beds 
in  the  same  region ;  as  they  were  not  accuratelj''  measured,  the 
numbers  will  have  to  undergo  revision  ;  their  relative  thickness  is 
nearly  as  given : — 

Uncertain  (concealed  in  the  sage  plain)  ....  500 

Cretaceous  No.  4 1500 

Cretaceous  No.  8 400 

Cretaceous  No.  2 1500 

Cretaceous  No.  1 500 

Jurassic 600 

**  Trias'' (bottom  not  seen) 1000 

Total 6000 

The  mesozoic  beds  of  this  section  (excepting  some  of  the  higher 
members  of  the  cretaceous)  have  been  examined  over  extensive 
areas  to  the  west  and  south,  by  Messrs.  Marcou  and  Newberry, 
whose  valuable  reports  accompany  those  of  Lieutenants  Whipple 
and  Ives,  on  the  routes  surveyed  by  them  through  Arizona  and 
New  Mexico.  The  horizon  here  termed,  after  Hayden,  "Triassic," 
has  been  referred  to  this  formation  by  Marcou  also,  who  had  the 
opportunity  of  examining  it  in  Texas  and  the  Indian  Territory. 
So  far  as  the  latter  region  is  concerned,  I  can  confirm  the  identifica- 
tion, having  examined  bones  from  the  red  beds  of  that  country^ 
which  appear  to  be  those  of  Belodonts.  Dr.  Newberry  terms  it, 
in  Arizona,  the  ''  salt  group,"  or  "  saliferous  sandstones,"  referring 
to  it  as  probably  including  both  Triassic  and  Permian  strata. 

The  formations  here  called  Jurassic  are  partially  included  by 
Marcou  in  his  triassic  series;  and  are  termed  the  ^^  variegated 
marls"  b}'^  Dr.  Newberry,  who  is  inclined  to  refer  them  to  the 
Jurassic. 

Dr.  LeConte  inquired,  at  what  line  of  latitude  the  observations 
of  Mr.  Cope  had  been  made.  Mr.  Cope  replied  that  the  section 
was  made  at  about  the  36th  degree. 

Dr.  LeConte  then  remarked  that  the  observations  of  Mr.  Cope^ 
with  a  single  exception  of  the  locality  of  fossils  mentioned,,  which 
was  new,  confirmed  entirely  the  observations  made  by  himeelf  in 
1867  ;  the  arrangement  of  the  older  beds  further  south  wasy  how- 
ever, less  simple  than  that  indicated  on  the  blackboard  by  Mr. 
Cope.  Underneath  the  red  triassic  beds  mentioned  by  Mr.  Cope 
was  a  very  thick  bed  of  hard,  white  sandstone  of  Permitm  age, 
which  bore  a  deceptive  resemblance  to  Cretaceous  No.  1,  but  which 
along  the  Pecos  River  contained  an  abundance  of  Calamites^  and 
other  characteristic  plants.    Below  this  white  sandstonft^  was  a 
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Urge  mass  of  deep-red  aandrock  containing  fosail  shells  badly 
preserved  and  lying  upon  the  carboniferous  limestone,  which  bad 

been  seen  l.y  Mr.  Cope. 

These  facts  all  went  to  establish  the  view  expressed  by  Dr. 
LeConte  in  his  report  in  186T,  viz. :  the  greater  complication  of 
the  older  formatioos  to  the  south  and  west,  of  the  intercontinen- 
tal gulf  which  in  previous  geological  periods  divided  the  Chippe- 
wyan  from  the  Appalachian  subcontinent. 

Corresponding  to  this,  the  older  rocks  became  more  simple 
towards  the  north,  while  the  subdivisions  of  the  newer  formations 
were  greatly  increased  in  number,  as  tbe  gulf  became  gradually 
shallower  and  was  converted  finally  into  a  fresh-water  lacustrine 
region. 


JOHE  15. 

The  President,  Dr.  Euschenberoek,  in  the  chair. 
Twenty-two  members  present. 

Frmtivg  of  double  Peaches. — Mr.  Meeiian  exhibited  some 
brancbes  of  i>each,  in  which  the  young  fruit  were  in  twos  and 
threes  from  one  flower.  They  were  from  the  Chinese  double- 
floweriog  kind.  He  remarked  that,  as  is  well  known,  plants  with 
double  flowers  were  rarely  fertile.  Either  the  stamens  were 
wholly  changed  to  petals,  or  the  less  vital  conditions  which  always 
accompanied  this  floral  atnle,  were  unequal  to  the  task  of  pro- 
ducing perfect  pistils.  Vitality,  however,  was  more  or  less  aflected 
by  external  conditions,  independently  of  the  mere  structure  of 
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Insectivorous  Sarracenias. — Mr.  Thomas  Meehan  presented 
some  specimens  of  Sarracenla  variolaris,  sent  by  Dr.  Mellichamp, 
of  South  Carolina,  through  Col.  J.  D.  Kurtz,  illustrating  obser- 
vations on  the  supposed  insectivorous  character  of  this  plant, 
made  by  him,  and  read  by  Professor  Asa  Gray  at  the  Hartford 
meeting  of  the  American  Association  for  the  Advancement  of 
Science.  Mr.  M.  said  that  the  fact  that  insects  were  caught  and 
drowned  in  the  liquid  secreted  in  these  pitchers  and  were  secured 
on  other  parts  of  the  so-called  fly-catching  plants,  had  long  ago 
been  discovered.  The  novelty  in  the  modern  phase  of  the  discus- 
sion was  that  these  plants  had  assumed  or  developed  these  trap- 
like organs,  in  obedience  to  a  sort  of  innate  instinct,  for  the  ex- 
press purpose  of  catching  insects  and  applying  them  to  the 
nutrition  of  the  plant.  In  the  case  of  these  Sarracenias,  Dr. 
Mellichamp  had  discovered  that  a  honeyed  secretion  exuded  from 
the  rim  of  the  pitcher  and  had  formed  a  little  stream  down  the 
outside,  for  the  purpose,  as  was  assumed,  of  enticing  insects  on 
to  their  destruction.  This  was  shown  on  the  specimens  presented, 
as  were  the  remains  of  numerous  insects  in  some  of  them.  Mr. 
M.  remarked  that  this  intentional  adoption  of  means  to  an  end 
had  received  the  assent  of  many  leading  men,  but  that  good  ob- 
jections had  been  made  by  some,  and  the  point  he  regarded  as  by 
no  means  settled.  That  the  insects  caught  were  rapidly  decom- 
posed, was  undoubted,  but  it  was  not  so  clear  that  the  plant 
derived  any  benefit  from  the  decomposition. 

Prof.  Cope  stated  that  a  report  furnished  to  the  Academy  of 
remarks  made  at  its  last  meeting  contained  the  following  language : 
''  Dr.  Le  Coute  then  remarked  that  the  observations  of  Mr.  Cope, 
with  a  single  exception  of  the  locality  of  fossils  mentioned,  wliich 
was  new,  confirmed  entirely  the  observations  made  by  himself  in 
1867,"  etc.  This  statement  implies  that  the  geological  description 
of  the  region  given  by  him  (Prof.  Cope)  was  not  new,  and  the  infe- 
rence follows  the  language  that  Dr.  Le  Conte  had  previously  deter- 
mined the  facts  in  the  case.  Prof.  Cope  stated,  in  order  to  correct 
these  inferences,  that  no  published  account  of  the  geology  of  that 
large  portion  of  New  Mexico  was  in  existence  prior  to  the  appear- 
ance of  his  own,  and  that  Dr.  Le  Conte's  observations  were  made 
on  a  line  whose  nearest  point  of  approach  to  the  region  described 
by  him  is  about  eighty  miles  distant,  and  on  the  opposite  side  of 
the  valle}'^  of  the  Rio  Grande.  He  thought  that  this  brief  state- 
ment of  the  facts  would  correct  any  misapprehension  on  the  part 
of  persons  not  familiar  with  the  history  of  the  western  geological 
surveys. 
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The  President,  Dr.  Ruschenbeboer,  in  the  cliRir. 
Twenty-three  members  present. 

ITie  Relation  of  Light  lo  Slomata. — Mr,  Thomas  Meehav  exhi- 
bited &  leaf  taken  from  a  small  tree  of  Acer  pieudo-platanus — the 
common  eycamove  maple — which  had  assumed  an  inverted  posi- 
tion. Tlie  tree  was  three  years  old  from  seed,  and  all  the  leaves 
were  of  that  character.  The  young  leaves  first  appeared  in  their 
normal  condition,  but  as  the  petiole  lengthened,  the  leaf  blade 
bent  under,  so  that  the  under  surface  was  exposed  to  the  full  sun- 
light, and  under  the  petiole  above.  He  also  exhibited  a  young 
oak  from  an  acorn  sown  in  the  spring,  and  which  he  believiKl  to  be 
Quercus  Caieaban,  and  in  which  all  the  leaves  were  vertical,  and 
not  with  their  surfaces  on  a.  plane  with  the  horizon,  as  is  the  case 
with  all  other  seedling  oaks  and  American  trees.  He  said  it  was 
possible  this  position  of  the  leaves  was  not  continued  with  the 
increased  age  of  the  tree,  or  it  would  have  been  observed  and 
placed  on  record.  Of  several  hundred  young  plants  all  had  the 
same  character. 

The  facts  were  simple  in  themselves,  but  had  great  interest  to 
the  student  in  vegetable  physiology.  The  stomata  were  usually 
on  the  under  side  of  the  leaf,  and  believed  to  be  there  of  a  neces- 
sity. Our  leading  botanical  text  book  taught  that  stomata  were 
breathing  pores,  and  could  not  carry  on  their  essential  operations 
when  exposed  to  direct  sunlight;  and  the  same  high  authority  had 
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June  29. 

The  President,  Dr.  Ruschenberqer,  in  the  chair. 

Sixteen  members  present. 

The  resignation  of  William  M.  Wilson  as  a  member  was  read 
and  accepted. 

On  an  Extinct  Vulturine  Bird. — Prof.  Cope  exhibited  the  fossil- 
ized skeleton  of  a  vulturine  bird  of  prey  from  the  marls  of  the 
Loup  Fork  Epoch,  near  Santa  Fe,  which  had  been  described  as 
Gathartes  umhrosus^  Cope.  The  beak  had  been  broken  off  at  the 
base,  and  the  fractured  surface  did  not  displa}^  the  septum  char- 
acteristic of  the  true  vultures.  On  removing  the  matrix  from  the 
nostrils  Prof.  Cope  had  discovered  that  the  osseous  septum  is 
present  but  short,  hence  the  species  must  be  referred  to  the  vul- 
turine division  of  the  Falconidse^  and  not  to  the  Gathartidae^  and 
the  species  called  Vultur  umbrosus ;  it  was  about  as  large  as  the 
"  king  vulture"  {Gathartes  papa)  of  Mexico.  The  true  vultures 
do  not  exist  at  present  in  the  western  hemisphere,  and  the  present 
determination  adds  one  more  old  world  type  to  the  extinct  fauna 
of  the  United  States.  The  genus  Vultur  is  now  associated  in 
Africa  and  India  with  Rhinoceros^  camels,  horses,  etc.  as  in  the 
period  of  the  late  tertiary  in  New  Mexico. 

Isaac  R.  Hinckley  was  elected  a  member.  Prof.  Luigi  Bombecci 
Porta,  of  Bologna,  and  Prof.  Paolo  Mantovanni,  of  Rome,  were 
elected  correspondents. 

The  committee  to  which  it  had  been  referred  recommended  the 
following  paper  to  be  published : — 
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&  GBITIGAL  SETIEW  OF  THE  BOBTH  AKEEICAH  SACCOIITIDS. 
BT  1>B.  ELLIOTT  C0UE8,  U.  8.  A. 

The  small  group  of  Rodents  to  be  here  treated  consists  of  the 
genera  Saccomys,  Heteromys,  Dipodomys,  Cricelodipus,  and 
Perognalhua.'  The  animals  are  confined  to  North  and  Middle 
America  and  the  West  Indies.  Tliey  are  immediately  recognized 
by  the  presence  of  ample  cheek  pouches,  opening  exteriorly  and 
lined  with  fiir,  in  connection  with  their  general  murine  aspect — 
for  the  Geomidte  (Qeomys  and  Tkomomys),  the  only  other  rodents 
which  have  the  same  kind  of  cheek  pouches,  have  an  arvicoline 
contour,  and  are  altogether  different  in  external  appearance. 

This  group  appears  to  have  been  first  put  together — at  any 
rate  it  was  first  satisfactorily  defined — in  1857,  by  Professor 
Baird,  who  made  it  a  subfamily  (Saccomyinm)  of  Oeomyidx. 
This  sagacious  naturalist  seems  to  have  been  the  first  to  perceive 
and  act  upon  the  really  very  close  affinities  subsisticg  between 
the  Saccomyidm  and  Geomyidm,  which  had  previously  been  widely 
separated  in  the  system ;  but,  in  recognizing  these  relationships, 
he  was  led  to  the  length  of  uniting  the  two  groups  as  one  family. 
As  I  have  already  shown,'  the  curiously  different  shape  of  the 
Oeomyidte  and  Saccomyidee,  which  is  of  course  only  a  matter  of 
secondary  consequence,  is  co-ordinated  with  structural  characters 
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to  the  Saccomyinx  of  Baird,  1857,  and  of  Gray,  1868,  which  is 
placed  next  to  the  Geomyidse^  with  which  it  constitutes  one  of 
this  author's  numerous  taxonomic  refinements,  namely,  a  ^'  super- 
family"  Saccomyoidea.  These  groups,  however,  are  merely  named, 
no  characters  being  furnished  for  their  recognition.  Use  of  the 
term  '^  Saccomyoidea"  seems  to  me  to  be  one  way  of  expressing 
the  undoubted  fact  that  the  Saccomyidse  and  Geomyidse  are  more 
nearly  related  to  each  other  than  either  of  them  is  to  the  MuridsR 
or  Castoridee^  between  which  they  are  interposed  in  Dr.  GilPs 
system ;  through  the  practical  utility  of  such  "  super"  groups 
would  be  questioned  by  some  naturalists. 

Thus  determining  a  family  Saccomyidse  (characters  of  which 
will  presently  be  given),  we  may,  before  proceeding  further,  note 
what  disposition  has  been  made  of  its  component  genera.  Dr. 
LeConte,  in  1853,  and  Prof.  Baird,  both  treated  only  of  North 
American  forms,  recognizing  simply  two  genera,  Dipodomys  and 
Perognathus  (-{-  subg.  Gricelodipus),  Dr.  Gill  made  no  subdi- 
vision of  the  family.  Dr.  Gray  went  into  this  matter  by  dividing 
his  Saccomyinse  (=  Saccomyidse)  into  two  groups  of  no  assigned 
value,  namely,  Dipodomyina^  with  Dipodomys  alone,  and  Hetero- 
myina^  to  include  all  the  other  genera.  This  division  is  based 
primarily  upon  the  state  of  the  molars,  whether  rootless  {Dipo- 
domys) or  rooted.  The  Heteromyina  of  this  author  are  further 
divided  into  those  with  sulcate  superior  incisors  {Perognathus^ 
"  Abromys,"  and  Cricetodipus)  and  those  in  which  the  upper 
cutting  teeth  are  smooth  {Heteromys  and  Saccomys). 

I  am  insufficiently  acquainted  with  Heteromys  and  Saccomys 
to  say  how  nearly  they  approach,  or  how  far  they  recede  from,  the 
Perognathi  with  which  I  am  familiar ;  nor  have  I  at  present  the 
material  to  inform  myself.  Of  Saccomys  I  do  not  find  that  any 
one  has  precise  knowledge  at  present ;  the  very  habitat  of  the 
animal  is  uncertain.  To  the  orginal  Heteromys  anomalus  {Mus 
anomalus^  Thomps.,  Linn.  Trans.  XI.  151,  pi.  10 — fide  Gray)  Dr. 
Gray  added  several  others  in  1868,  all  from  Middle  America.  As 
this  author  draws  his  characters,  with  the  exception  of  those  of 
the  front  teeth,  entirely  from  some  trivial  supei'ficialities  which 
may  be  observed  upon  looking  at  stuffed  skins,  I  am  unable  to 
gain  from  his  remarks  any  satisfactory  opinion  respecting  the 
degree  of  relationship  subsisting  between  Perognaihus  and  Crice- 
todipus on  the  one  hand,  and  Heteromys  and  Saccomys  on  the 
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other.  My  impression  is,  however,  that  characters  of  more  than 
generic  value  will  bo  found  to  distin^uiBh  them. 

However  the  case  may  stand  respecting  Heleromys  and  Saccomys, 
concerning  which  precise  information  is  greatly  to  be  desired,  it 
is  demonstrable  that  tlie  genus  Dipodomyg  stands  quite  isolated 
from  Perognalkus  and  Cricetodipua  by  its  extraordinary  cranial 
peculiarities.  This  circumstance  throws  the  North  American 
genera  into  two  distinct  subfamilies,  very  easy  to  characterize. 

In  these  preliminary  remarks  I  wish,  furthermore,  to  insist  upon 
the  full  generic  distinctions  between  Perognalkus  and  Criceto- 
dipus.  The  latter  was  first  satisfactorily  characterized  as  a  sub- 
genus by  Prof,  Baird,  upon  certain  obvious  and  eligible  external 
characters  alone.  But  examination  of  the  skull,  which  Prof. 
Baird,  it  seems,  did  not  make,  has  satisfied  me  that  the  cranial 
characters  are  fully  up  to  the  current  generic  mark.  Gricetodipus, 
in  fact,  makes  a  decided  step  away  from  Perognalkus  in  the 
direction  of  Dipodomys,  though  still  falling  far  short  of  the  exag- 
gerated peculiarities  of  the  latter. 

Family  SACCOMTID^  (Baird). 

=  8iKMmi/ina,  Baird,  Maram.  N.  A.  ISST,  p.  404.     (Subfamily.) 

=  SaccomyiiuB,  Gray,  P.  Z.  8.  1888,  189.     (Family.) 

^  Saeeomyida,  Gill,  Arrang.  Fam.  Mamm.  1873,  p.  21,  No.  100. 

Ckars.'  Skull  light,  thin,  and  papery,  with  few  if  any  decided 
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betwixt  forks  of  the  occipital.  Squamosal  almost  entirely  re- 
stricted to  the  orbit.  Tympanic  more  or  less  inflated.  Mastoid 
enormously  enlarged  and  bullous,  mounting  to  the  top  of  the 
skull,  and  also  foiming  much  or  most  of  the  occipital  surface, 
the  occipital  being  correspondingly  reduced,  and  scarcely  or  not 
forming  part  of  the  general  occipital  surface.  Petrosals  mode- 
rately inflated,  their  apices  closely  approximated  or  even  in  mutual 
contact.  Coronoid  process  of  mandible  slender,  sloping,  prickle- 
like, scarcely  or  not  attaining  top  of  condyle ;  mandible  small  and 
weak  in  comparison  with  rest  of  skull.  Incisors  variable  (the 
upper  compressed  and  sulcate  in  North  American  genera,  said  to  be 
broad  and  smootli  in  Saccomys  and  Heteromys).  Molars  -J:|,  rooted 
or  rootless.  General  form  murine ;  body  slender  and  graceful ; 
ears  and  eyes  well  developed.  Hind  limbs  somewhat  or  decidedly 
saltatorial.  Tail  as  long  as  the  body  (more  or  less).  Fore  claws 
moderate,  not  obviously  fossorial.  External  cheek  pouches  ample, 
not  connected  with  the  mouth,  furry  inside,  furnished  with  a  spe- 
cial muscle  (these  pouches  as  in  Qeomyidse^hvit  no  other  rodents). 
Pelege  generally  coarse  and  harsh,  said  to  be  sometimes  "  spiny," 
always  without  under  fur.  The  species  very  active  and  quick  in 
their  movements,  like  mice. 

The  foregoing  characters  amply  suffice  for  the  determination  of 
this  family,  though  others  might  be  adduced.  The  skull  is  very 
peculiar ;  its  main  features  result  from  the  exaggerated  state  of 
the  mastoids,  which  produce  great  width  behind,  roof  much  of 
the  cerebral  cavity,  pinch  the  occipital,  and  push  the  squamosal 
into  the  orbit.  The  next  most  prominent  features  are  the  slight 
thread-like  malar,  attenuated  rostrum,  and  flat  palate.  The  curious 
position  of  the  anteorbital  foramen  is  shared  by  the  Oeomyidse. 
To  bring  the  comparative  characters  of  Saccomyidse  and  Oeomyi- 
dse into  strong  relief,  the  following  may  be  adduced  : — 

GEOMYIDiE.  SACCOMYID^. 

(Oeomys  and  Thomomys.)  {Perognathus^  CricetodtpuSj 

Dipodomys. ) 

Skull  massive,  angular,  in  general  Skull    delicate,   with    rounded-off 

of  an  arvicoline  type.  angles  and  slight  ridges,  if  any. 

Interorbital  constriction  narrower  Interorbital  space  much  broader 

than  rostrum.  than  rostrum. 

Interzygomatic  width  the  greatest  Intermastoid  width    the  greatest 

diameter  of  the  skull.  diameter  of  the  skull. 


I 
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GEOMTID*. 
(.Qtomyt  and  Tkifinomyg,) 

Palate  Btroogly  sloping  downward 
far  below  level  of  zygomata. 

Nasals  uot  produced  bejond  inci- 
Bote  ;  roBtram  broad,  blunt,  parallel- 
sided, 

ZygomBta  sirong,  flaring,  with 
stout,  short  malar,  liaving  ordinary 
conncctlona. 

Frontal  compresBed. 

Parietats  compressed,  irregularly 
linear,  remote  from  orbits. 

Squamosals  roofing  most  of  cere- 
bral cavity,  from  roof  of  which  mas- 
tnida  are  excluded. 

Tympanies  contracted,  tubular. 


Petrosals 


J  discrete. 


Occipital  broad,  forming  moat  of 
occipital  plane,  but  not  mounting  on 
top  of  skull. 

Itlolar.'i  rootless. 


SACCOMYIDiE. 

{Pcrognalhvi,  Cricetodipiia, 

Dipodomy. ) 
Palate  nearly  horizontal,  little  if 
any  below  the  IbtcI  of  zygomata. 

Nasals  produced  beyond  incisors  ; 
rostrum  compressed,  tapering,  acute. 

Zygomata  slender,  parallel,  with 
long  thread-like  malar,  almost  or 
act  u  ally  abutting  again  si  tympanic. 

Frontal  very  broad. 

Farietals  broad,  triangular  or  pent- 
angular, coming  to  edge  of  orbits. 

fiquamosala  mostly  or  wholly  re- 
atrictod  lo  the  orbits  ;  mastoids  root- 
ing much  or  most  of  cerebral  cavity. 

Tympanies  more  or  less  inflated, 

Petrosals  approximating  or  in  act- 
ual contact  at  their  apices. 

Occipital  contracted,  scarcely  or 
not  entering  occipital  plane,  but 
mounting  top  of  skull,  to  there  em- 
brace interparietal  between  its  forks. 

Molars  rooted  (except  in  Dipodo- 
mys). 
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Saccomyid^  and  GEOMYiDiE. — Mastoid  bone  inordinately  de- 
veloped, occupying  much  of  the  occipital  or  superior  surface  of 
the  skull,  or  both.  Occipital  correspondingly  reduced.  No  post- 
orbital  processes  ;  no  anteorbital  foramen  as  such,  in  its  stead  a 
perforation  in  the  side  of  the  maxillary  far  forward  and  low  down. 
Zygomatic  process  of  maxillary  an  expanded  perforate  plate. 
Molars  |.  Root  of  under  incisor  more  or  less  protuberant  pos- 
teriorly. Descending  process  of  mandible  an  obliquely  twisted 
plate,  projecting  outward  and  upward.  Large  external  fur-lined 
cheek  pouches  with  special  muscle  ;  upper  lip  densely  hairy,  not 
visibly  cleft ;  feet  pentadactj'le ;  fore  claws  longer  than  hinder 
ones.     Pelage  without  under  fur. 

It  will  be  observed  that  the  differences  outweigh  the  resem- 
blances, notwithstanding  the  higher  taxonomic  value  of  some  of 
the  latter.  The  peculiar  state  of  the  temporal  bone,  the  position 
of  the  anteorbital  foramen,  the  shape  of  the  jaw,  and  the  presence 
of  the  pouches  are  the  main  common  characters.  In  contrasting 
the  two  families,  the  very  peculiar  genus  Dipodomys  offers  the 
strongest  points  of  difference ;  but  when  we  come  to  consider 
Perognathus  and  Gricetodipus,  many  of  the  expressions  applicable 
to  Dipodomys  require  modification.  Perognathus  is  a  link  between 
the  two  families,  just  as,  in  its  own  family,  Cricetodipus  is  between 
Perognathus  on  the  one  hand,  and  the  extraordinarily  modified 
Dipodomys  on  the  other. 

This  brings  us  to  consideration  of  what  if  any  division  may  be 
made  of  the  family  Saccomyidas  into  groups  of  more  than  generic 
value.  The  genus  Dipodomys  is  so  exaggerated  in  some  of  its 
peculiarities  that,  as  it  seems  to  me,  its  features  may  properly  be 
set  over  against  the  characters  which  Perognathus  and  Cricetodipus 
share  together.  The  leading  antitheses  may  be  indicated  in  the 
following  manner : — 

Subfamily  Perognathidin^.  Subfamily  DiPODOMYiNiE. 

{Perognathus  and  Cricetodipus,)  {Dipodomys  sAone.) 

Molars  rooted.  Molars  rootless. 

Anterior  molar  with  a  lobe  in  addi-  Anterior  molar  a  simple  prism, 
tion  to  the  main  prism. 

Skull  half  as  wide  as  long,   and  Skull  two-thirds  as  wide  as  long, 

two-thirds  as  high  as  wide.  and  half  as  high  as  wide. 

Mastoids    moderately    developed  Mastoids  extraordinarily  developed 

(for  this  family).  (even  for  this  family). 
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Subfaiuilj  FERoaHATHiDiK^. 

(Peroffnalhui  and  Oricetodiput.'i 

Tympanic  little  infiated. 

Occipital  plane  not,  or  not  much, 
emarginate. 

Petrosal  e,  thougli  appro  simate, 
not  in  contact  with  eacb  other,  but 
wicb  the  baU'Occipital  throughout. 

Zygomatic  plate  of  maxillary  of 
ordinary  rodent  character. 

Parietals  pentangular. 

Interparietal  wider  than  long. 

No  pit  on  inner  side  of  Jaw  near 
the  molars. 

Hind  limbs  little  If  any  longer 
than  the  fore,  not  very  obviously 
saltalorial, 

Solea  naked  or  sparsely  pilous. 

Pelage  comparatively  coarse  and 

Inner  hind  digit  moderately  de- 
veloped and  low  down. 


Subfamily  Dipodomtim-k. 
(Dipodomyt  alone.) 
Tympanic  completely  bullous. 
Ucclpilal  plane  deeply  emarginate. 

Petrosals  in  mutual  contact  at  their 
apices,  and  fissured  away  from  basi- 
occipital. 

Zygomatic  plate  of  mazillary  roof- 
ing much  of  the  orbiL 

Parietals  triangular. 

Interparietal  longer  than  wide. 

tt.  deep  pit  on  inner  side  of  Jaw 
near  the  molars. 

Hind  limbs  elongated,  jerboa-like, 
highly  saltatorial. 

Boles  densely  bury,  like  a  rabbit's 
foot. 
Pelage  comparatively  soft. 


I  am  unable  to  aay  how  nearly  the  genera  Saccomys  and  Hetero- 
niys  may  coincide  with  the  characters  of  Ferognathidinee  as  here 
istabiisLcd  ;  but  it  is  my  impression  that  tliey 
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Genus  Perognathus,  Genus  Cricetodipus. 

Occiput  nearly  plane,  i.  «.,  the  mas-  Occiput  Tvith  abroad  emargination, 

toids  not  projecting  noticeably  back  i.e.,  the  mastoids  bulging  decidedly 

of  the  occipital.  back  of  the  occipital. 

Apices  of  petrosals  separated  by  Apices  of  petrosals  almost  meeting 

the  whole  width  of  the  basisphenoid.  beneath  the  basisphenoid. 

Parietals    perfectly    pentagonal,  Parietals   imperfectly  pentagonal, 

with  nearly  equal  sides.  insequilateral. 

Interparietal  elliptical,  much  broad-  Interparietal    pentagonal,  shield- 

er  than  long,  embraced  between  nar-  shaped,    embraced    between    mere 

row  plates  of  occipital.  spurs  of  the  occipital. 

Ear  with  a  distinct  upright  lobe  of  Ear  with  no  vestige  of  a  lobe  either 

the  antitragus,  and  generally  also  a  of  antitragus  or  tragus, 
lobe  of  the  tragus. 

Soles  naked  to  the  heels,  at  least  Soles  entirely  hairy  on  the  pos- 

along  a  central  stripe.  terior  half. 

Size  of  Mus  musculus,  or   much  Very  diminutive ;    much  less  in 

larger.  size  than  Mus  musculus. 

The  cranial  characters  above  adduced,  it  may  be  observed,  are 
all  co-ordinated  with  the  single  main  feature  of  much  greater  de- 
velopment of  the  mastoid  in  Cricetodipus  than  in  PerognathuSy  the 
state  of  the  parts  in  the  former  being  an  evident  approach  to  the 
peculiarities  of  Dipodomys  itself.  The  difference  in  the  shape  of 
the  occiput  is  very  striking  when  skulls  of  the  two  genera  are 
laid  beside  each  other — the  part  in  Perognathus  being  quite  flat, 
as  in  most  rodents,  while  Cricetodipus  shows  an  emargination, 
much  broader  and  shallower  than  in  Dipodomys  indeed,  but  still 
well  marked.  These  cranial  peculiarities,  substantiating  a  genus 
Cricetodipus  distinct  from  Perognathus^  do  not  appear  to  have 
been  noted  before.  They  are  correlated  with  the  excellent  and 
readily  appreciable  external  characters  of  the  feet  and  ears  already 
presented  by  Prof.  Baird. 

I.  Genas  PEBOOKATHTTS,  Maxim. 

=Perognathii8,  Maxim.,  Nov.  Act.  Aoad.  Cses.-Leop.  Carol.  XIX.  1839,  369. 
Type,  P.  fasciatus. 

<Perognatha8,  LeConte,  Proo.  Acad.  Nat.  Sci.  Phila.  1853,  224;  includes  Criceto- 
dipus.— Baird,  Mamm.  N.  A.  1857,  416 ;  includes  Cricetodipus. 

Having  already  indicated  the  generic  characters  of  Perognathus, 
I  need  only  here  give  some  further  details  respecting  the  skull 
and   teeth,  following  with  an  analysis   of  the  species.    I  have 
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before  me  skolls  of  all  the  described  North  American  spedea  ex* 
cepting/Mcioltts.  They  are  eo  nearly  similar,  that  description  of 
one  will  saffice  for  all,  barring  some  slight  ultimate  details  of 
siae,  etc.  I  select  that  of  P.penicUUUus  for  description,  omitting 
generalities  already  presented.  The  description  may  he  compared 
with  that  of  DipodomyB  given  beyond. 

Although  the  temporal  bone  is  largely  developed  in  the  maetcid 
e]enient,|^that  lacks  the  enormoas  inflation  seen  in  DipodamyB^  the 
general  sbape  of  the  skull  l)eing  not  dissittiilar  to  that  of  several 
allied  rodents.  Nevetheless  the  mastoid  represents  the  postero- 
ezterior  aspect  of  the  skull,  and  is  large  enough  to  crowd  the 
squamosal  into  the  orbit,  and  canse  a  slight  protuberanoe  beyond 
the  actual  plane  of  the  occipital  bone.  But  this  is  insnflteient  to 
produce  even  the  modiHrate  emarpnaticm  of  this  surfkoe  witnessed 
in  Cric^odipus^  and  is  nothing  at  all  like  the  regular  deft  or 
chink  seen  in  Dipodamytu  The  ends  of  the  petrosals  are  fidriy 
separated  by  the  width  of  the  basisphenoid ;  they  lie  in  contact 
throughout  with  the  basiocdpital,  and  show  a  conspicuous  for- 
amen posteriorly  on  the  inner  side.  The  meatus  auditorius  ap* 
pears  as  a  mere  flange^like  projection,  intermediate  in  character 
between  the  swollen  vestibule  of  DipodomyB  and  the  contracted 
tube  of  thomyidm^  though  nearest  the  latter.  The  ocdpital  is 
broader  than  in  any  other  genus  of  the  family,  the  forks  which 
embrace  the  interparietal  being  fairly  laminar,  instead  of  mere 
spurs.  The  interparietal  is  much  wider  than  long.  The  parietals 
are  almost  perfectly  pentangular.  A  slight  spur  of  the  squamosal 
pushes  out  toward  the  meatus,  but  does  not  extend  as  a  long  clasp 
over  the  tympanic  ;*  the  squamosal  is  otherwise  wholly  orbital. 
The  frontal  is  quite  flat  on  top,  squarely  and  straightly  truncate 
behind,  serrate  in  front  for  articulation  with  the  rostral  bones, 
and  with  straight  sides  convergent  posteriorly.  There  is  a  large 
lachrymal  of  wholly  irregular  shape,  extensively  scroll-like,  very 
delicate  in  texture,  and  loosely  attached ;  it  closes  a  large  aper- 

*  In  a  specimen  of  Orieetodipui,  I  clearly  see  that  a  long  slender  spur  is 
sent  out  from  the  squamosal,  like  a  clasp  or  hasp,  lying  above  and  reach- 
ing back  of  the  meatus.  Of.  what  is  said  of  an  apparently  similar,  but 
not  well  made  out  appearance  in  Dipodamffi,  beyond.  It  is,  in  this  case, 
a  slender  remnant  of  squamosal  bone,  left  in  an  ordinary  place,  after  most 
of  the  bone  has  been  shoved  Into  the  orbit  by  the  encroachment  of  the  mas- 
toid. 
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ture  leading  into  the  nasal  chamber.  The  orbit  is  also  perforate 
behind  by  a  single  very  large  foramen  of  exit  of  cranial  nerves. 
It  is  bounded  in  front,  but  not  roofed  over,  b}'  the  zygomatic  plate 
of  the  maxillary,  not  noticeable  in  character.  The  extremely 
delicate  malar  sutures  in  front  for  a  long  distance  clasp-like 
against  the  zygomatic  process ;  behind  it  simply  abuts  against  a 
slight  heel  of  the  squamosal,  almost  in  relation  with  the  tympanic. 
The  singularly  displaced  "  anteorbital"  foramen  is  a  large  rounded 
aperture  in  the  side  of  the  snout,  communicating  directly  with 
the  nasal  cavity.  The  nasal  bones  are  parallel-edged  for  most  of 
their  length,  but  widen  a  little  and  become  semi-tubular  anteriorly 
where  they  project ;  they  are  truncate  behind,  reaching  opposite 
the  middle  of  the  jagged  fronto-maxillary  suture.  The  sides  of 
the  rostrum  are  contracted  below,  leaving  a  very  narrow  bridge 
of  bone  between  molars  and  incisors ;  the  contracted  incisive 
foramina  are  bounded  behind  by  the  maxillaries,  though  they 
are  chiefly  pierced  in  the  intermaxillaries.  The  intermolar  por- 
tion of  the  palate  is  longer  than  wide,  and  a  little  convergent 
anteriorly  ;  the  maxillo-palatine  suture  is  opposite  the  second  mo- 
lar ;  there  is  a  pair  of  deep  palatal  pits  opposite  the  last  molars ; 
behind  there  is  a  pair  of  much  larger  vacuities  bounded  by  palatals 
in  front,  sphenoid  behind,  and  pterygoids  internally.  The  latter 
are  simple,  straight,  nearly  parallel  processes,  bounding  the  con- 
tracted posterior  nares,  and  abutting  against  the  petrosals.  The 
orbital  plate  of  the  sphenoid  is  of  moderate  extent,  owing  to  the 
size  and  site  of  the  squamosal. 

The  molars  in  this  genus,  as  in  others  of  the  family  excepting 
Dipodomxjs^  are  all  rooted.  The}*^  have  been  said  to  have  four 
roots,  but  such  is  not  the  case  in  the  specimens  I  have  examined. 
In  P.  penicillatus^  all  the  upper  molars  have  three  roots  apiece, 
and  all  the  under  molars  have  two  roots  apiece,  excepting  the  back 
upper  one,  which  has  but  one.  The  front  upper  molar  has  one 
root  in  a<lvance,  corresponding  to  the  anterior  lobe  of  this  tooth, 
and  a  pair  of  roots  obliquely  side  by  side  behind.  The  next  two 
upper  molars  have  each  an  exterior  pair  of  roots,  lengthwise,  and 
a  larger  single  root  on  the  interior  side ;  the  back  upper  molar  is 
simpl}^  single-rooted.  The  under  molars  have  each  a  pair  of  roots, 
alliijned  lengthwise  in  a  single  series,  but  the  two  roots  of  the 
back  lower  molar  are  imperfectly  distinguished.  With  these  last 
19 
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exceptions,  each  root  of  all  the  teeth  has  its  own  distinct  socket 
in  tlie  alveolus. 

In  tlie  perfectly  nnwoni  state,  Uie  crowns  of  the  molars  are 
stu'lded  with  tubercles  in  regular  transverse  series.  In  the  upper 
jaw  the  anterior  molar  has  four,  an  anterior,  a  posterior,  an  ex- 
terior, and  an  interior,  with  perhaps  another  one  part  way  up  the 
anterior  lobe.  The  second  and  third  upper  molars  have  each  six 
tubercles,  in  two  straight  transrerse  rows  of  threeeach,  these  rows 
separated  by  a  deep  sulcus.  The  smaller  circular  back  upper 
molar  tends  indistinctly  to  a  similar  state.  In  the  lower  jaw  the 
tuberculation  is  very  similar ;  but  the  four  tubercles  of  the  first 
molar  arc  in  an  anterior  and  posterior  pair,  and  on  the  last  one 
the  tubercles  become  indistinct. 

The  teeth  present  a  very  different  aspect  when  the  tubercles  are 
ground  otT  with  wear.  Each  transverse  row  of  tubercles  becomes 
converted  into  an  Island  of  dentine,  there  being  thus,  on  the  inter- 
mediate molars  al  any  rate,  a  pair  of  such  transverse  dentine  islands 
separated  by  a  double  ridge  of  enamel  partition,  between  which  is 
the  bottom  of  the  sulcus  already  mentioned.  This  enamel  fold 
makes  in  from  the  outer  side  of  the  tooth  nearly  to  the  inner  side. 
The  front  molar  shows  a  little  isolated  island  of  dentine  anteriorly, 
nearly  circular,  and  a  broad  transverse  one  posteriorly.  The  state 
of  the  under  teeth  is  essentially  the  same. 

The  upper  incisors  are  small,  compressed,  with  a  strong  back- 


NATURAL  8CIEN0EB  OP  PHILADXLPHIA.  383 

There  appears  to  be  aomething  peculiar, 
in  the  liabits  perhaps,  rather  than  in  the 
scarcity,  of  the  species,  which  prevents  tiic 
acquisition  of  large  series  of  specimens  in 
this  family.  While  hundreds  of  examples 
of  animals  no  larger  or  more  conspicuous 
than  these  are  readily  amassed,  collections 
are  all  deficient  in  PerognalhuB  and  Crice- 
lodiptie,  and  not  very  full  in  Dipodomya, 
I  have  not  been  able  to  examine  more  than 
a  hundred  specimens  altogether,  and  of 
these  more  than  half  were  Dipodomya.  Of 
Perognathus  I  have  however  specimeus  of 
all  the  described  North  American  species, 
including  all  of  Baird's  types  and  consider- 
able additional  material.  After  protracted 
examination,  I  endorse  the  validity  of  all 
the  species  admitted  by  that  author  in 
1857,  and  find  indications  of  the  probable 
existence  of  one  or  two  more.  This  point 
is  fully  discussed  beyond.  The  species 
that  appear  to  be  established  maybe  readily 
j  determined  by  the  following  analysis,  viz; — 

.  Notchof  theear  bounded  in  front  by  a  slight, 
though  distinct,  lobe  of  the  tragaa.    Whole 
fore  leg  white. 
a.  Tail  penicillate,  creBted  at  the  end,  rather 
longer  than  (lie  body  and  head.     Sides  with  no  fulvous  stripe. 

PENIClLLATirS. 

b.  Tail  simple;  sideB  with  a  strong  fulvous  stripe. 

1.  Tail  decidedly  shorter  than  the  body  and  head.    Length  about  4 
inches.    Pelage  moderately  atiff.    Mixed  sandy  and  blackisL. 

FABCIATUS. 

3.   Tiul  not  shorter  than  head  and  body.    Leugtli  about  3  inches. 
Pelage  very  hispid,    tlixed  cinnamon  and  blackish.  .  .  hibpidub, 
B.  Notch  of  ear  formed  in  front  directly  by  the  edge  of  the  conch.    Fore 
leg  mostly  colored  like  tlie  back. 

Tail  simple ;  lateral  stripe  obscnre HONTICOLa. 

PerOEUathns  feaclatUB,  Mixim. 

Ptrognathuf  fatciatai,  Maxim.,  N.  Act.  Akad.  Leop-Caes.  Nat.  Cur.  lii. 
pt.  i.  1839,  369,  pi.  34  ;  Reise  Nord-Am.  i.  1839,  449  ;  Arch.  f.  Na- 
turg.  1861,  ;  Verz.  Keise,  1803, 175,  pi.  4,  f  6, 7.    Wagn.,  Arch. 
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t  Katwy.  1841,  45;  BajppL  S^reb.  UL  1848,  818.     Bdiiiis,  Syn. 

Mamm.  iL  1845, 968.  LeC.,  Proc  Acad.  Nat.  8d.  Phlla.  vi.  1858, 884. 

And.  ft  Bach.,  ().  K.  A.  ill.  1854, 841  (oompiled).    Giebel,  Singeth. 

1855,  578  (oompUed).    Bd.,  M.  N.  A.  1857,  491  (ChUmaliiia).    Bd., 

U.  8.  Max.  Bound.  Burr.  il.  pt  iL  1858,  Manun.  p.     Bncid.,  P.  R. 

R.  Rap.  zIL  pt  fi.  1888, 181  (oompOed).    Graj,  P.  Z.  8.,  1888,  SOL 
P$ro§muiM9jk90$tai§$9  UneeeiiBi,  Abi.  Nat  tL  1879,  p.  889  (haMta). 
JV^ifiMlAift/aMMiliM,  Uneeeiim,  Am.  Bportamaa,  F^b.  88^  1874  (haUto). 

IHagm.  Lai|;6at  of  the  genoa ;  eonaideraUy  exoeoding  Hewp^^ 
ron^iencopua,  and  approaching  TamioB  quadritriiiaiuB  in  aixo  ; 
tongth  f6nf  inohaa  or  mora;  tail  kaa ;  hind  foot  mbont  one  indu 
Tail  decidedly  ahorter  than  head  and  body,  not  penidllate.  Eara 
ktige;  antitragna  diatinctly  lobed.  Solea  naked  to  the  heala — at 
leaat  along  a  median  atrip.  Abore,  raddiah-yellow,  doaely  lined 
with  UaeUah ;  below,  indoding  fore  leg  aU  around,  wUte ;  tlieae 
two  colore  aqMurated  by  a  conairieoona  atripe  of  fawn  color  or 
aalmon  red  running  the  whole  length  of  tiie  body ;  tail  diatinctly 
bicolor.  * 

Edb.  United  SUtea,  weat  of  the  Miaaiaaippi  and  eaat  of  the 
Rocky  Mountaina,  and  northern  porUona  of  Mexico.  (Originally 
deacribed  firom  the  mouth  of  the  Ydlowatone ;  re<leeartbed  fh>m 
Ohihnahna,  SpedmeiiB  examined  by  me  flrom  Nebraaka,  Kanaaa, 
Texaa,  and  Ohihuahna.) 

I  regret  that  the  material  before  me  indudea  no  apedmena  ia 
the  lleah,  alnoe  I  am  thereby  prevmted  fW>m  giving  the  aiae  and 
form  of  the  species  with  desirable  precision  ;  fortunately,  how- 
ever,  in  this  instance  the  characters  of  the  species  are  so  strongly 
marked,  that  lack  of  elaborate  details  of  form  will  result  in  no 
misunderstanding.  Tbo  coloration,  alone  distinctive,  can  be  ac- 
curately given  from  several  well-prepared  skins  before  me. 

This  8|>ecies,  the  type  of  the  genus,  exhibits  very  distinctly  the 
two  leading  features  of  external  anatomy  which  distinguish  Pervg- 
nathun  proper  from  Criceiodipus ;  namely,  the  lobe  of  the  anti- 
tragus  and  the  naked  strip  of  the  sole  extending  quite  to  the  heel. 
It  is  much  the  largest  species  of  the  genus  known  to  inhabit  the 
Unitcil  States,  considerably  exceeding  P.  peniciUatuB  (which  about 
equals  He»peromy9  leucopus  in  size),  and  in  fact,  some  specimens 
are  little  if  any  smaller  than  Tamias  quadrivitiatua.  For  the 
reason  above  given,  the  dimensions  cannot  be  stated  with  precision ; 
but  the  length  from  nose  to  root  of  tail  is  obviously  more  than 
four  inches  in  all  but  one  of  the  specimens  before  me;  the  tail  ia 
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decidedly  shorter  than  the  head  and  body  (in  all  the  other  species 
treated  in  this  paper  it  is  as  long  or  longer).  The  vertebrae  of 
the  tail  of  the  only  specimen  before  me  in  which  these  bones  re- 
main io  situ,  measure  less  than  4.00  inches,  the  length  of  the  head 
and  body  of  the  same  specimen  belug  about  4.50.  Likewise  the 
hind  feet  are  proportionally  shorter  than  in  any  of  the  other  spe- 
cies ;  they  average  onl}'  one  inch  in  length,  thus  not  exceeding 
those  of  P.  penicillatus^  which  is  a  smaller  animal.  On  the  con- 
trary, the  ears  are  larger,  both  absolutely  and  relatively,  than  those 
of  any  other  species,  standing  about  0.40  high,  measured  from  the 
notch  ;  the  ears  thus  project  conspicuously  above  the  fur  of  the 
parts ;  the  flap  is  suborbicular  in  outline ;  the  antltragus  develops 
a  very  prominent  lobe,  bounding  the  notch  posteriorly;  and  in 
front  of  the  notch  there  is  also  a  little  prominence,  just  behind 
the  termination  of  the  margin  of  the  ear.  The  flattened  portions 
of  the  auricle  are  sparsely  pilous  inside  and  out,  and  a  tufb  of 
lengthened  hairs  springs  from  the  front  border  of  the  ear. 

The  attenuated  and  elongated  muzzle  is  densel}'  pilous,  except- 
ing a  small  T-shaped  nasal  pad,  divided  by  a  median  depression. 
The  upper  lip,  in  particular,  is  thickly  covered  with  stifllsh,  flaring 
hairs,  completely  concealing  any  median  cleft  which  may  exist, 
and  forming  a  heavy  fringe  which  droops  over  and  almost  hides 
the  incisors ;  there  is  a  reversed  tuft  of  bristly  hairs  on  the  chin. 
The  openings  of  the  cheek  pouches  seem  to  have  no  peculiar  char- 
acter, being  much  as  in  other  species  of  the  genus ;  the  cavity 
admits  the  first  joint  of  one's  little  finger..  The  whiskers  are  very 
numerous  and  fine;  the  shorter  colorless  ones  seem  like  mere 
lengthening  of  the  hairs  of  the  muzzle;  others,  stiffer  and  colored, 
reach  rather  beyond  the  head.  There  are  also  some  long  special 
bristles  over  the  eye,  and  others  between  the  eye  and  ear. 

The  palm  proper,  and  under  surfaces  of  the  digits,  are  perfectly 
naked,  though  a  considerable  fringe  of  hairs  falls  down  from  the 
wrist.  There  is  a  large  and  conspicuous  smooth  tubercle  on  the 
outer  side,  at  the  base  of  the  fifth  digit ;  two  others,  one  on  each 
side,  at  the  wrist,  and  others  at  the  bases  of  the  intermediate 
digits ;  the  disposition  of  these  smaller  ones  is  not  very  evident 
in  the  dried  specimens.  The  thumb  is  rudimentary,  a  mere  stump, 
bearing  a  fiattened  obtuse  nail;  the  other  digits  are  armed  with 
ordinary  compressed,  acute  and  moderately  curved  claws ;  the  3d 
is  longest;  then  come  4th,  2d,  and  5th  in  succession.    Of  the  hind 
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Ibot,  the  tale  is  perfeetly  nalced  for  its  whole  length  along  a  mtdiatt 
•tripi  nuTowed  by  ^nAmchment  on  either  side  of  a  IHnge  of  halii^ 
On  the  outer  tide,  ateut  half>waj  from  heel  to  baae  of  digits,  ia  ai 
aikiaQ  toberole ;  there  ia  another  near  the  baae  of  the  Ist  digitt 
and  a  mnoh  larger  one  near  the  baae  of  the  5th  digit,  with  otbsea 
atUl  at  the  baaea  of  the  intermediate  digita ;  bat  their  preeiae  die- 
poaition,  and  the  eharaoter  of  the  naked  aole  cannot  be  made  oM 
perfectly.  The  irat  d^t  ia  very  small,  with  a  amooth  baHMHm 
end  and  short  blant  claw ;  the  other  claws  are  of  a  moie  ordinary 
character,  bnt  felatively  riiorter,  blnnter,  leas  compressed  and  leaa 
cnrred,  than  thoae  of  the  hand ;  they  are  excavated  nndemeath* 

The  tail  to  completely  bnt  rather  thinly  haired ;  and,  eapeoiatty 
toward  the  end,  Uie  hairs  ntand  apart  and  are  aomewhat  lengthened 
(aa  to  nanal  to  the  genua) ;  still  they  do  not  develop  into  tiM 
decided  eonA  or  create  or  tnft  at  the  end,  whtoh  to  cbafacteriatto 
9i  P.  penioOkOu: 

The  pelage  of  thfo  apectea  to  eoaiee,  harsh,  and  sliflsh  (aa  ia 
other  species  of  typtoid  PeroffnaAu$)^  though  not  to  a  degree  wbfeh 
could  bear  the  term  ^  apiny''  or  even  brtotly ;  it  haa  been  likened 
to  ine-qmn  glaaa,  though  such  ezpresaiea  might  be  conaidevsd 
atrong,  unleas  excessively  delicate  glaaa  ia  aMant»  The  Ihr  haa 
considerable  gloaa ;  there  to  no  under  fto  whateYcr.  Thecfaaradar 
aeona  to  me  to  be  much  aa  in  the  murine  9igwici€n  hi^pUhm^  and 
in  fact  the  specimens  before  me  have  considerabto  saperilcial  reeem- 
blance  to  the  young  of  that  species.  A  likeness  to  Jaculus  hudso- 
niu8  is  perhaps  even  stronger.  The  color  of  the  upper  parts  is  a 
light  sandy-yellowish,  closely  lined  throughout  with  blackish, 
producing  a  fine  grizzle.  The  greater  part  of  the  length  of  the 
individual  hairs  is  the  color  of  barely  tarnished  cut  lead ;  rather 
light,  and  unlike  the  heavier  plumbeous  of  most  rodents.  This  is 
succeeded  by  the  sandy  ends  of  the  hairs ;  a  part  of  them  are  of 
this  last  color  to  the  very  end,  while  others  have  the  tips  blackish, 
producing  the  grizzle  above  mentione<l.  The  line  of  demarcation 
of  this  color  begins  on  the  side  of  the  nose,  and  runs  straight  over 
the  shoulder  and  sides  of  the  body,  descending  the  hind  limb  to 
the  heel.  To  this  succeeds  a  strip  of  rich  reddish-yellow  or 
salmon-color,  beginning  on  the  cheeks  and  following  the  line 
already  indicated  to  the  heels,  but  also  descending  a  little  way  on 
the  fore  leg.  This  color  is  pure,  the  hairs  being  so  colored  to  the 
roots,  there  being  no  plumbeous  basal  portions  and  no  blackened 
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tips.  The  whole  under  surface,  together  with  the  feet,  most  of  the 
fore  leg  and  the  inner  aspect  of  the  hind  leg,  is  white,  and  on  these 
white  areas  the  hairs  are  of  this  color  to  the  roots.  The  line  of 
demarcation  with  the  fawn  color  is  pretty  sharp,  but  less  so  in 
some  cases  than  in  others,  sometimes  the  whole  belly  showing  a 
tawny  shade.  The  tail  is  bicolor;  a  brown  or  dusky  stripe  runs 
the  whole  length  of  the  upper  surface ;  the  sides  and  under  surface 
being  white  or  tinged  with  rusty;  the  latter  particularly  when  the 
white  of  the  belly  is  similarly  tinged.  Besides  these  special  mark- 
ings, there  is  decided  indication  of  a  dusky  stripe  from  the  nose 
under  the  eye  and  ear  to  the  side  of  the  neck,  produced  by  increase 
of  the  blackened  tips  of  the  hairs  along  the  line.  Some  of  the 
whiskers  are  black,  others  being  colorless.  The  pouches  are  white 
inside.     The  claws  are  colorless. 

The  series  of  specimens  at  mj'  command  does  not  suffice  for  a 
complete  exposition  of  the  variation  in  color  of  this  species.  In 
all  the  lateral  stripe  is  conspicuous,  and  the  other  characters  differ 
little.  I  note,  however,  a  decidedly  richer  tone  in  the  Mexican 
and  Texan  specimens  than  in  those  from  Kansas  and  Nebraska. 

It  is  probable  that  the  skull  of  this  animal,  when  examined,  will 
afford  some  appreciable  specific  characters,  in  size  at  least,  if  not 
in  details  of  conformation. 

Perog^atliUB  penioillatus,  Woodh. 

Perognathus  penecillatus^  Woodh.,  Proc.  Acad.  Nat.  Sci.  Phila.  vi.  1853, 

200.     (San  Francisco  Mts.,  Arizona.) 
Perognathus  penicillatus,  Woodh.,  Sitgreaves'  Rep.  Expl.  Zuni  and  Col.  R. 

1853,  49,  pi.   8.— Le  C,  Proc.  Acad.   Nat.  Sci.   Phila.  1853,  225. 

(Mere  mention.) — And.  and  Bach.,  Q.  N.  A.  iii.  1854,  298.    (Copied 

from  Woodh.)— Bd.,  M.  N.  A.  1857,  418,  pi.  20,  f.  5.— Gray,  P.  Z. 

S.  1868,  201.    (Wrong  locality  assigned.')— Coues,  Am.  Nat.  i.  1867. 
Perognathus  parvus,  Le  Conte,  Proc.  Acad.  Nat.  Sci.  Phila.  vi.  1853,  225, 

in  part.     Not  Cricetodipus  parvus,  Peale.     (The  specimen  noticed, 

from  the  Colorado  Desert,  is  apparently  a  very  young  example  of  P, 

penicillatus.) 

Diagn,  About  the  size  of  Hesperomys  leucopus.  Tail  vertebrae 
obviously  longer  than  head  and  body.  Hind  foot  more  than  one- 
fourth  the  length  of  head  and  body.     Tail  crested  above  towards. 

'  The  San  Francisco  Mountains  are  several  hundred  miles  from  San  Fran- 
cisco City,  California,  nearly  in  the  middle  of  Arizona — formerly  a  part  of 
New  Mexico.    The  locality  appears  to  puzzle  some  writers. 
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the  en<1,  and  with  long  terminal  pencil  of  hairs.  Solee  distinctly 
naked  to  the  heels,  at  least  along  a  median  strip.  Antitragus 
distinctly  lobed,  with  a  sharp  teat-like  projection,  opposite  which 
is  another  smaller  but  distinct  lobe  of  the  tragns,  tlie  notch  of  the 
ear  Lieing  defined  by  these  two  prominent  points,  the  edge  of  the 
ear  itself  not  bounding  the  notch  at  all.  No  appreciable  futvous 
stripe  along  the  sides,  where  the  color  of  the  upper  parts  meets 
the  white  of  the  under  parts  without  intervention  of  a  third  color. 
Above,  gray;  an  intimate  mixture  of  yellowish-gray  with  a  dull 
grayish-brown;  below,  including  whole  fore  leg,  fore  and  hind 
feet,  and  inner  aspect  of  thighs,  white  ;  tail  bicolor — dark  above, 
white  below.  Length  about  3.25  inches  (2.90-3.60) ;  tail  vertebrie 
about  4.00  (3.50-4.40),  with  a  tuft  lialf  an  inch  or  more  longer. 
Soles  about  0.95  (O.flO-1.00)  ;  ear  above  notch,  0.33  (0.30-0.35). 

Eab.  The  basin  of  the  Colorado  River.  (The  very  few  speci- 
mens at  present  known  to  naturalists  have  all  come  from  Arizona 
and  the  adjoining  border  of  Southern  Catifornia.) 

Description  (from  Woodhouse's  type  (mounted),  and  several 
more  recent  specimens,  dry  and  in  the  flesh). — lu  all  the  other 
species  of  Perognalhux  given  on  these  pages  the  tail,  whether  longer 
than  the  body  or  decidedly  shorter,  is  simply  haired,  with  the 
terminal  hairs  no  longer  than  those  surrounding  the  tail.  The 
present  species  is  therefore  reuiarkahly  distijignished  by  the  comb 
or  crest  of  long  liairs  on  the  terminal  third  or  more  of  the  member, 

Qiliiccd  by  n  ai'!*dual  Ifiigtlieiiing  until  tliose  !it  the  end  a 
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there  are  others  about  the  eye  and  ear.  The  eye  is  of  moderate 
size,  and  situated  much  nearer  to  the  ear  than  to  the  nose.  The 
ear  shows  very  conspicuously  the  prominent  lobe  of  the  antitragus 
which  is  the  chief  external  peculiarity  of  this  genus  as  compared 
with  Cricetodipus ;  and  opposite  to  it,  on  the  other  side  of  the 
notch,  there  is  a  similar  and  smaller  but  still  very  evident  tubercle, 
just  within  the  border  of  the  ear.  These  two  prominences  together 
cause  the  notch  of  the  ear  to  be  very  strongl}-  defined,  and  the 
margin  of  the  external  ear  is  altogether  excluded  from  the  notch. 
The  contour  of  the  ear  is  broadly  rounded.  The  slit  of  the  cheek 
pouch  is  about  half  an  inch  long,  beginning  on  the  side  of  the 
upper  lip  and  curving  around  with  a  free  border  to  near  the  angle 
of  the  jaw,  there  being  but  narrowly  separated  from  its  fellow. 

The  details  of  the  palms  and  soles,  as  clearly  made  out  from 
the  material  before  me,  are  probably  applicable  also  to  those  other 
species  of  the  genus  of  which  onlj'  dried  skins  are  before  me.  The 
palm  is  entirel}^  naked;  it  presents  posteriorly  a  pair  (inner  and 
outer)  of  immense  smooth  tubercles,  reminding  one  of  the  state  of 
the  parts  in  Geomys.  Anteriorly  there  are  three  smaller  but  still 
very  conspicuous  bulbs ;  one  at  the  base  of,  respectively,  the  2d 
and  5th  digits,  and  one  at  the  conjoined  base  of  the  3d  and  4th. 
The  palm  is  otherwise  uniformly  studded  with  small  elevated 
granulations,  and  the  digits  are  similarly  roughened  underneath. 
The  minute  thumb  ends  club-shaped,  bearing  upon  its  back  a  flat 
nail,  which,  like  those  of  the  human  fingers,  does  not  project  at  all 
beyond  the  end  of  the  digit.  The  whole  thumb  is  no  more  con- 
spicuous than  one  of  the  palmar  pads.  The  other  digits  bear 
ordinary  claws;  the  3d  is  longest;  the  2d  and  4th  are  subequal 
to  each  other  and  but  little  shorter  than  the  3d  ;  the  5th  is  more 
abbreviated,  but  its  claw-tip  still  falls  beyond  the  base  of  the  4th 
claw.  • 

As  a  consequence  perhaps  of  the  desert  habitat  of  this  species, 
the  nakedness  of  the  sole,  which  is  one  of  the  secondary  characters 
distinguishing  the  species  of  Perognathus  from  those  of  Criceto- 
dipuH^  is  here  carried  to  an  extreme.  The  sole  may  l3e  called 
naked  without  qualification;  for  the  fringe  of  hairs  which  droops 
over  its  sides  does  not  encroach  in  the  least  upon  the  under  surface 
except  just  at  the  side  of  the  contracted  posterior  part  of  the  heel 
itself.  The  whole  sole  is  uniformly  paved  with  minute  granula- 
tions.    Among  these,  one  constantly   larger   than    the   rest   is 
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always  obsei-ved  on  the  inner  side  about  half  way  down  the  meta- 
tarsus; and  a  similar  one  is  found  at  the  base  of  each  of  the 
digits.  The  digits  are  marked  beneath  with  transverse  lines  of 
impression,  and  end  in  a  smooth  slightly  clubbed  tip.  The  first 
digit,  though  small,  is  perfectly  formed,  and  bears  an  ordinary 
claw,  the  tip  of  which  falls  opposite  the  base  of  the  second  digit ; 
the  longer  3d  digit  but  slightly  exceeds  the  2d  and  4th,  which  are 
about  equal  to  each  other;  the  end  of  the  claw  of  the  5th  digit 
falls  opposite  the  middle  of  the  4th  one. 

In  the  development  of  the  hind  limbs  of  this  and  the  next 
closely  allied  species  of  Perognatkus,  there  is  mora  indication  of 
a  aaltatoriat  tendency  than  appears  in  the  case  of  P./ascialua, 
but  the  difference  is  not  very  striking ;  it  is  no  more  than  that 
which  may  be  inferred  on  comparison  of  Cricetodipus  paraua 
with  O.  fiavus,  and  it  falls  far  short  of  the  state  of  the  case  exhi- 
bited by  Dipodomys.  Still,  the  supposed  sattatoriat  character  is 
further  borne  out,  upon  analogy,  by  the  peculiar  character  of  the 
long  penicillate  tail,  already  fully  described. 

I  find  it  difficult  to  describe  the  color  of  the  upper  parts  satis- 
factorily. It  has  been  called  "a  light  dull  yellowish-brown  or 
tawney,  lined  with  dark-brown."  The  prevailing  tone  is  decidedly 
"  gray"  in  comparison  with  the  strong  mixed  yellowisli  and  black- 
ish ot  P. /asciatua — somewhat  the  shade  of  dilute  coffee  and  milk. 
The  lighter  hairs  are  dull  yellowish-gray,  with  darker  lining  of 
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immei.) lately  in  advance  of  the  anus ;  the  Bame  part  in  the  female, 
shows  a  conical  flap  depending  from  the  front  of  the  vulva. 

Having  only  about  a  dozen  adult  apeoimenB  of  this  species  to 
examine,  the  full  range  of  variation  can  only  bo  given  witli  approii- 
mate  accuracy.  Still  the  series  is  a  very  good  one  aa  far  as  it  goes, 
and  tlie  number  of  alcoholics  afll'ord  reliable  measurements.  Dr. 
Woodhouse's  type  is  much  faded  by  twenty  years'  exposure  to 
the  light.  The  others  agree  perfectly  in  coloration,  and  the  dif- 
ferences in  size  are  slight.  I  may  here  remark,  that  in  the  table 
of  measurements  given  by  Prof,  Baird,  the  dimension  (nose  to 
tail)  given  from  the  dried  specimens  there  enumerated  is  cer- 
tainly over  the  mark.  Thus,  Woodhouse's  type  is  given  as  4.12 
long,  whereas  the  original  description  of  the  same  specimen  gives 
this  dimension  as  3.50. 
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Taking  the  last  seven  sets  of  measurements  of  the  foregoing 
table  (all  made  from  sexed  specimens  in  the  flesh,  and  taken  by 
the  same  person,*  so  that  a  source  of  error  which  lies  in  different 


'  The  mcasuremenls  of  Icngtii  and  of  tail  vertebrie.are  from  Woodhouse. 
In  its  present  state  the  tail,  as  well  as  can  be  judged,  ia  about  4.50  long, 
exclusive  of  the  terminal  pencil,  which  is  half  an  inch  more.  The  drf  mea- 
BUiemenlB  are  not  reliable. 

'  In  measuring  tails,  I  take  as  nearly  as  possible  the  true  length,  by 
placing  one  leg  of  the  compasses  snugly  abore  the  anus.  The  length  to 
wUich  the  tail  projects  beyond  the  body-hairs,  or  its  ostensible  dimen- 
sion, is  considerably  leas. 
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methods  of  measurement  is  nvoided)  we  observe  that  the  total 
length  varies  from  2.91)  to  3.61) — a  difference  of  0.70 — a  fair  rate  ot 
variability  for  a  species.  The  tail,  as  usual,  varies  more  than  the 
body,  or,  in  this  instance, about  an  inch,  whether  the  rertebne  alone 
being  considered,  or  the  terminal  pencil  be  taken  into  account. 
The  relatively  shortest  tail  (vertebrie  alone),  is  half  an  inch 
longer  than  the  head  and  body,  or,  with  the  hairs,  an  inch  longer. 
The  relatively  longest  tail  (vertebne  alone),  is  an  inch  and  a 
quarter  longer  than  the  head  and  body;  vith  the  hairs,  nearly 
two  inches  longer.  Much  as  usual,  the  rate  of  relative  variability 
ia  greater  than  that  of  absolute  difference  in  dimension.  The 
soles  vary  a  tenth  of  an  inch  in  length,  or  about  9|  per  cent,  of 
their  average  length.  Other  smaller  measurements  give  corre- 
sponding results.  The  rates  of  variation,  which  are  determined 
for  the  present  species,  are  doubtless  equally  applicable  to  others 
of  the  genus,  of  which  I  have  no  alcoholic  specimens. 

Upon  the  supposition  that  the  other  allied  species  described  in 
this  paper  are  really  distinct  from  P.  penicillatus,  this  has  a  re- 
markably restricted  geographical  distribution.  So  far  as  I  am 
aware,  there  are  no  specimens  extant  from  beyond  the  limits  of 
the  Colorado  Vallej-,  in  that  portion  of  its  extent  which  embraces 
Arizona  and  the  contiguous  part  of  California  on  the  opposite 
side  of  the  river.  St)ectmens  are  rare  ;  there  may  be  none  whatever 
in  Europe.    Woodhonse,  LeConle,  Baird,  and  myself,  are,  per- 
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PerognathuB  montioola,  Baird. 

Perognathus  rrlonticola,  Baird,  M.  N.  A.  1857,  422,  pi.  51,  figs,  da-h  (St. 
Mary^s,  R.  Mts.).  Suckl.,  P.  R.  R.  Rep.  xii.  pt.  ii.  1860,  p.  101  (notice 
of  the  same  specimen). 

Diagn.  (No.  T251,  ? ,  Fort  Crook,  Gala.,  J.  Feilner.)  Size  of  Mas 
musculus.  Tail,  including  hairs,  an  inch  longer  than  the  head 
and  body,  the  vertebrse  alone  over  half  an  inch  longer.  Hind  foot 
nearly  one-third  as  long  as  head  and  body  ;  naked  strip  on  sole 
very  narrow  posteriorly ;  antitragus  with  a  great,  flat,  rounded, 
upright  lobe,  but  no  lobe  of  tragus  opposite,  the  notch  being  de- 
fined in  front  by  the  outer  edge  of  the  ear  itself.  Tail  not  penicil- 
late  nor  crested  ;  rather  thinly  but  nearly  uniformly  haired 
throughout.  Pelage  very  soft  and  smooth  for  this  genus — much 
as  in  Cricetodipus.  Color  of  upper  parts  descending  on  the  fore 
leg  to  the  wrist.  A  fulvous  lateral  stripe,  indistinct  but  evident ; 
hairs  of  under  parts  pure  white  to  the  roots  ;  tail  bicolor.  Above 
yellowish-cinnamon  lined  with  blackish,  the  latter  predominating; 
below,  white.     Length  2.50  ;  tail  vertebrae  3.20 ;  hind  foot  0.80. 

Hab,  St.  Mary^s  Mission,  W.  of  Rocky  Mts.  to  Otter  Creek, 
Utah,  and  Fort  Crook,  California. 

Description, — The  generalities  of  form  of  this  animal  are  much 
the  same  as  those  of  its  nearest  allies.  In  relative  length  the  tail 
nearl}'  equals  that  of  P.  penicillatus^  but  it  is  uniformly  haired 
throughout,  without  indication  of  crest  or  penicillation.  The 
soles  are  not  so  extensively  denuded  as  those  of  P.  penicillatus^ 
owing  to  encroachment  of  hairs  from  the  sides  ;  still  there  is  a  fairly 
naked  strip  to  the  extreme  heel.  The  tuberculation  of  the  palms 
and  soles,  and  the  proportions  of  all  the  digits,  are  substantially 
as  in  that  species.  The  animal  is  much  smaller  than  any  other 
species  of  the  genus,  not  much  exceeding  a  Cricetodipus  in  size. 
But  the  most  remarkable  character  is  found  in  the  structure  of 
the  ear — it  is  singular  how  sharply  distinguished  some  species  of 
the  genus  are  in  this  respect.  In  P.  penicillatus  a  sharp  teat-like 
projection  of  the  antitragus  defines  the  notch  posteriorly,  and 
opposite  to  it  on  the  other  side  of  the  notch,  there  is  a  similar  but 
smaller  prominence  of  the  tragus  bounding  the  notch  anteriorly  ; 
thus  the  external  edge  of  the  ear  itself  is  altogether  excluded 
from  formation  of  the  notch.  Xow  in  P.  monticola^  the  lobe  of 
the  antitragus  is  a  broad,  flat,  upright  flap,  both  relatively  and 
absolutely  larger  than  that  of  P.  penicillatus^  but  there  is  no  cor- 
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napooAing  lobe  of  the  tntgna  <m  the  other  tU»  of  ilie  notch,  the 
ftont  border  of  the  notch  being  flmned  bj  the  exi«rtia1  «dge  of 
tteeu-itadf;  tiiie  state  of  the  puta  k  aa  appmnch  to  I  hr  con- 
dition seen  In  Otoetodipw*,  and  is  a  perfeettjr  distinctive  m&rb  of 
J*,  moniieofa  in  Its  own  genns.  This  important  d^HtinL'tioaescspod 
iht  desoriber  of  the  species ;  but  it  shoaldbeaddnl  tlint  it  i«  only 
ftiDjr  afqnvdaUe  upon  examination  of  ftash  or  alcoholic  speel- 
Bens,  and  that  the  t/ypt  of  the  original  desoripllon  bad  ()eea 
asoonted  when  examined.  Farthermore,  Uie  ean  of  P.  m'mticola 
an  smaller  than  those  of  P.  pemeiUahUt  *i>d  sokrcdy  mora  than 
half  tbe  siM  of  those  of  P.ftuaiatut. 

Another  good  ctiarsicter  of  the  species  is  found  in  tlio  «irinos« 
end  fineness  of  the  ftir.  The  pd^e  not  so  sUfl'  nml  tlnu  as  in 
J*.  jientctUahtt  even,  and  luu  nothing  of  the  '^sputi  |iU»a"  cbsr- 
aoter  seen  In  P./oscuUui  and  stUl  more  so  In  P.  hupidHa. 

The  ooloratton  of  the  species  is  maiiHj  distinotive  in  the  dnnia* 
stanoe  that  the  daA  oolor  of  the  opper  parts  deaoends  tbe  fan 
leg  to  the  wrist,  whereas  (m  all  the  other  speeies  axamlned  tte 
whole  fore  leg  is  white.  The  upper  parts  are  an  intimate  mixtvi* 
of  tawny  and  blackish,  much  as  in  P./aaciatuM.  There  Is  a> 
erident  bnt  not  rery  dlatinct  lateral  ftalrooa  strips.  The  andsr 
parts,  in  the  specimen  described  (No.  TSSI),  are  light  yellow,  bat 
tills  is  nndonbtedly  the  eflhat  of  alcoholic  discoloration,  the  part* 
being  no  doobt  white  in  Itlb.  Tbe  tail  Is  bloolor  to  correspond  wMi 
tlie  body  colors. 

While  there  is  no  queation  whatever  of  the  distinctness  of  the 
subject  of  the  present  article  from  any  others  described  in  tliis 
paper,  there  are  some  points  to  be  considered  respecting  its  refer* 
etice  to  P.  monticola  of  Baird.  The  type  of  this  si<ecies  now 
before  me  has  been  mounted  and  exposed  to  the  light  for  about 
twenty  years ;  it  is  faded  and  otherwise  in  poor  state,  the  eud 
of  the  tail  and  much  of  the  f\ir  being  lost.  The  color  is  now  a 
nuifonn  dull  grayish-brown,  much  like  the  natural  color  of  P. 
penicitlatua,  instead  of  "  mixed  cinnamon  and  dusky,"  sa  origi- 
nally described  ;  and  the  tail  is  aniformly  dingy  white,  instead  of 
being  "  colored  to  correspond ;"  the  hairs  below  are  all  white  in- 
stead of  "  plumt>eonB  at  base;"  and  no  lateral  stripe  is  now  ap- 
preciable, though  an  "  indistinct"  one  was  mentioned.  But  the 
main  pccniiarity  of  the  species  as  to  coloration,  namely,  the 
descent  of  the  dark  color  down  the  fore  leg  to  the  wrist  is  still 


NATURAL  eOIENOXS  OF  PHILADELPHIA. 


295 


evident,  aiid  in  short,  I  find  qo  color  differeocee  not  explicable 
upon  consideration  of  the  comparative  state  of  the  two  Bpeci mens. 
We  may  therefore  turn  to  the  matter  of  size  and  proportions. 
Prof.  Baird  says,  "  tail  rather  shorter  than  heart  and  body,"  gi\'ing 
the  length  of  the  former  as  2.67 -[-,  and  of  the  tatter  as  3.00  ; 
whereas  my  animal  is  but  2.50  long,  and  baa  a  tail  of  8.20.  But 
the  decided  discrepanciee  in  these  statements  and  measurements 
are  readily  reconciled  upon  the  simple  consideration  that  the  tail 
is  defective  and  the  body  over-stiiffed  in  the  type  of  monticola- 
This  brings  about  an  agreement  further  borne  out  by  the  other 
measurements.  In  the  following  table,  the  first  line  of  measure- 
ments are  copied  from  Baird  ;  the  other  is  taken  from  the  Fort 
Crook  specimen,  upon  which  this  article  is  based,  before  skinning 
out  of  alcohol. 
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The  principal  discrepancy  being  explicable  as  above,  there  is 
nothing  whatever  in  the  foregoing  table  incompatible  with  specific 
identity.  Moreover,  it  so  happens  that  the  left  ear  of  the  type  is 
in  stifflciently  good  preservation  to  enable  me  to  clearly  recognize 
the  peculiar  conformation  which  distinguishes  the  present  species 
from  the  others. 

To  this  same  species  I  am  also  inclined  to  refer  two  specimens 
collected  by  Mr.  H.  W.  Ilensliaw  on  Otter  Creek,  in  Utah,  These 
are  apparently  young  animals,  but,  as  they  are  not  accompanied 
with  the  skulls,  the  fact  cannot  be  determined.  The  tail  of  each 
has  been  skinned,  and  is  now  so  shrivelled  that  nothing  can  be 
predicated  as  to  its  length,  either  relative  or  absolute.  The  spe- 
cimens are  quite  small;  they  have  been  over-stuffed,  measuring 
now  about  2^  inches,  but  were  probably  not  much  if  any  over  2, 
with  a  hind  foot  of  0.80;  in  fact  they  might  be  taken  at  first  eight 
for  a  Cricetodipus.    But  the  soles  are  naked  along  a  narrow  strip 
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quite  to  the  heel ;  the  antitragiis  has  a  very  prominent  lohe ;  ami 
even  from  the  (Iriod  sliins  I  determine,  with  no  appreciable  chance 
of  mistake,  that  ttie  ear  has  the  other  peculiarity  of  F.  monticola. 
The  pelage  is  remarkably  soft ;  the  coloration  is  different  from  tliat 
of  any  other  Perognalhus  1  have  aeen,  being  plumbeous  (like  the 
plumbago-colored  specimens  of  Oeomys  and  Thomomys),  with 
little  admixture  of  lighter  color ;  and  the  solea  show  a  decided 
fulvous  stripe.  But  tlieae  specimcna  extiibit  the  fote  leg  colored 
quite  to  the  wrist,  and  I  am  inclined  to  attribute  the  dark  color 
to  their  immaturity.  I  shall  therefore  assign  them  to  P.  monti- 
cola. 

The  four  specimens  noticed  arc  the  only  ones  which  have  come 
under  my  observation.  To  sum  the  casein  a  few  words,  we  have 
here  an  animal  unquestionably  distinct  from  any  of  tiie  other  spe- 
cies described  in  this  paper,  the  only  question  being  whether  all 
tiie  specimens  referred  to  it  are  specifically  identical.  They  os- 
tensibly ditTer  to  a  degree  that  would  undoubtedly  have  caused 
them  to  be  described  as  two  or  three  species  at  the  period  when 
Prof.  Bnird's  work  was  prepared.  This  question  must  await  the 
reception  of  additional  material  for  its  satisfactory  solution.  I 
can  only  say  that  I  am  at  present  unable  to  see  more  tiian  one 
species.  Should  the  contrary  be  determined,  the  present  article 
is  to  be  held  as  based  upon  the  Fort  Crook  specimen,  to  which 
the  name  of  P.  •mollipiloaug  may  be  applied. 
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Since  the  introduction  of  this  species,  as  above,  no  additional 
specimens  have  come  to  hand ;  and  as  we  have  no  further  ma- 
terial for  amplification  or  verification  of  the  original  descrip- 
tion, there  is  little  more  to  be  said  about  it  at  present.  The 
animal  appears  to  be  perfectly  distinct  from  any  other  described 
in  this  paper.  With  much  the  same  size  and  proportion  as  those 
of  P.  monticola^  it  is  immediately  distinguished  by  the  radical  dif- 
ference in  the  conformation  of  the  ear,  the  stouter  as  well  as 
rather  longer  feet,  and  the  whiteness  of  the  whole  fore  leg.  From 
penicillatus  it  differs  in  the  much  shorter  and  not  penicillate  tail, 
less  extensively  denuded  soles,  and  presence  of  a  strong  lateral 
fulvous  stripe.  It  is  decidedly  smaller  than  P.  fasciatus^  with 
which  it  shares  the  fulvous  stripe,  with  a  tail  longer  instead  of 
shorter  .than  the  body.  Ears  scarcely  half  as  large,  etc.  From 
all  these  species  finally,  it  differs  in  the  extraordinarily  harsh, 
stiff*,  coarse  hair ;  this  is  of  great  length,  and  devoid  of  under 
fur,  as  in  other  species,  but  represents,  in  an  exaggerated  degree, 
the  pelage  which  is  characteristic  of  the  genus,  in  distinction 
both  from  Dipodomys  and  Cricetodipus, 

The  coloration  of  the  species  cannot  be  given  with  sufficient 
accurac3\  Both  the  specimens  have  been  skinned  out  of  alcohol, 
and  the  tints  are  probably  somewhat  modified.  One  of  them  has 
been  so  discolored  by  long  immersion  in  a  dirty  fluid,  as  to  be  of  a 
uniform  dingy  greenish-brown  in  which  the  original  colors  cannot 
be  in  the  least  discovered.  The  other,  in  better  state,  shows  the 
characters  pretty  well.  There  is  a  strong  fulvous  or  salmon-colored 
stripe  along  the  whole  body,  just  as  in  P.  fascialus.  The  light 
color  of  the  upper  parts  is  rather  a  pale  cinnamon  than  the  sandy 
yellowish  of  P.fasciatus.  The  hairs  are  light  plumbeous  at  base, 
and  many  of  them  are  tipped  with  black,  giving  the  dark  surface 
lining.  The  tail  is  sharply  bicolor  to  correspond  with  the  bod3\ 
The  under  parts,  including  the  whole  fore  leg  and  the  foot  and  in- 
side of  the  hind  leg,  are  white. 

As  in  the  case  of  P.  monlicola^  further  information  respecting 
this  species  is  much  to  be  desired,  particularly  as  there  appear  to 
be  some  Mexican  animals  of  this  genus,  with  which  we  are  at 
present  not  well  acquainted.  The  following  measurements  are 
those  given  by  Baird  in  his  original  notice : — 

20 
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Note  on  "  Abromye  lordi,"  etc. 
The  foregoing  pages  embrace  an  account  of  all  tbe  species  of 
Perognathus  which  have  come  under  my  notice.  There  arc,  how- 
ever, several  other  described  animals  which  appear  to  belong  in 
this  genus  or  in  its  immediate  vicinity,  one  of  these  from  the 
United  States.  This  latter  is  the  Abromys  lordi,  Gray,  P.  Z.  S. 
1868,  p.  202  ;  the  following  is  the  notice  in  full. 

'■S.  ABBOKTS,  Gray. 

"Upper  cutting  teeth  with  a  longitudinal  groove;  fursoft,  abun- 
dant, uniform,  long,  and  close.  Tail  tapering, cylindrical,  coveretl 
with  short  hair  almost  hiding  the  rings  of  scales. 

^^Perognathus,  sp.,  S.  Baird,  Mamm.  N.  A.  423. 
"  Abromtb  lordi.  B.  M. 

''Fur  soft,  flbuiidflnt,  grfly-w.'iahe(t,  with  blat-'kish  tips  ;  chin  and 
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distinctive  characters  in  this  group.  We  may  suppose  the  animal 
to  be  a  Perognathus^  from  the  general  tenor  of  Dr.  Gray's  remarks, 
and  his  curiously  mixed  up  quotations ;  and  it  is  perhaps  P.  mon- 
ticola^  as  that  species  has  conspicuously  soft  hair  in  comparison 
with  some  of  its  allies,  and  is  of  about  the  dimensions  assigned. 

Specimens  of  any  Saccomyine  form  from  Oregon  and  Washing- 
ton Territory  are  at  present  special  desiderata. 

On  the  same  page  quoted.  Dr.  Gray  describes  a  new  species  of 
Perognathus  in  the  following  terms: — 

**  Perogxathus  bicolor,  B.  M. 

"  Perognathus  monticola^  Gerrard,  Cat.  Bones  B.  M.  (not  Baird). 
Black  ;  upper  lip,  lower  edge  of  the  cheek-pouch,  head,  and  under 
side  of  body  and  inner  side  of  limbs  white.  Fur  uniform  bristly; 
bristles  elongate,  slender,  with  a  slender  point,  and  intermixed 
witli  very  slender  elongated  hairs.  Tail  as  long  as  the  body,  with 
rings,  square  scales,  and  short  bristly  hairs. 

''Hah,  Honduras  [SalU). 

"  There  is  a  Spiny  Rat  from  Honduras*  with  a  longer  tail  and 
smooth  front  teeth,  agreeing  in  color  with  the  above.'' 

1  have  never  seen  a  black  and  white  Perognathus^  nor  one  in 
which  "bristles"  were  mixed  with  "slender  elongated  hairs;" 
but  seeing  the  state  of  the  fur  in  P.  hispidus  should  not  be  sur- 
prised at  any  degree  of  rigidity  the  hairs  of  a  species  might  de- 
velop further  south. 

A  ''  Perognathus  fasciatus  Sall6"  (nee  auct.)  is  noticed  by  Gray 
(tom.  cit.),  p.  205,  as  a  synonym  of  his  Heteromys  irroratus^  n. 
sp.  from  Oaxaca.  This  is  said  to  agree  with  the  description  of 
"  H.  [i.  e.  P.]  fasciatus,"  but  to  have  smooth  upper  incisors,  etc. 
Gray  calls  the  fur  of  Heteromys  "  flat  channelled  spines.'*''  There 
is  nothing  of  this  character  in  Perognathus^  where  the  most  rigid 
fur  of  any  United  States  species  would  scarcely  warrant  the  term 
"bristly."  It  is  unexpected  to  find  species  of  Perognathus^  of 
two  authors,  quoted  among  the  synomyms  of  Heteromys, 

»  Characterized  on  p.  204  as  Heteromys  melanoleucus,  with  "  Perognathus 
monticolor,  [sic]  Gerrard,  B.  M,  not  S.  Baird/*  quoted  as  a  synonym. 


{HI  Moommrat  or  nu  AOAvmmt  or 

IL  Bmum  OBIOJmUllf  HI  (BaM). 


<««Mllti#Mli*iM.M.V.  A.  1316,418.  TyptP«r«rMa«i>Mi#.  -Onj,  ?.£.•. 

In  Ifiittng  of  tlito  fbrm  «•  a  rabgenu  of  Perognaihm9^  Prot 
Iktttvd  olMurly  sbowad  Its  external  peeolimritiesi  namdy,  abeeaee 
ff  lotelion  of  the  Mtiinigae,  haify  eolee,  end  dhnfamttTe  else;  to 
Iheee  p<dnte  eie  to  be  added  the  cranial  pecoUarltiee  ooincideat 
wUb  deddedly  greater  derdopment  of  the  maetoid  than  thai  eeea 
hi  PwognaUme.    The  pointe  haring  already  been  giren,  it  ie  need- 

▲e  noticed  AurthMr  on,  the  OHeeiodipU9  jmrm$  of  Peale  ie  as 
naoertidn  aaioML  In  eveelfaig  0rie$todipu9  into  a  genae,  I  tafeoe 
f.JhmuB  of  Baird  aa  the  ^rpe,  and  follow  thie  author  in  dfatin* 
ynlehing  a  eeeond  epedee,  whtdi  latter  ie  probably,  but  not  caiw 
Udnly,  the  P.  parmm  of  Peale.  The  two  appear  to  conataatl^jr 
diffor  in  the  fdlowing  oharactere  :«> 

TkiU  tcaroaly  or  not  longer  than  ttie  heed  end  body ;  Idnd  fbol  touoely  or 
noione*tfaifdeekNiga»headandbody«  wla:wv%» 

Tell  decidedly  longer  than  heed  end  body;  hind  Ibd  more  then  one4bM 
ee  long  ee  heed  and  body.  pjjKn»(of  BtirdK 

flilioleiiyea  ia?Ht  Btlrd. 

Ftr^gnatkmjhmi,  Beird,  Proc  Aced.  Het  Bd.  PhOa.  188(1,  888.    BeM, 

M.  N.  A.  1867, 488,  pi.  8,  f.  8,  pi.  81,  f.  8  a-/(eB8igned  to  Cricetodipiu). 
Baird,  P.  R.  R.  Rep.  x.  1859,  Gannison's  and  Beckwith*8  Route, 
Mamm.  p.  8.  Baird,  U.  S.  Mex.  B.  Surv.  ii.  pt.  ii.  1859,  Mamm. 
p.  Suckl.,  P.   R.   R.   Rep.  xii.  pt.   ii.  1800,  101   (Montana). 

Uayd.,  Trana.  Am.  Phil.  Soc.  xii.  1862,  147  (Loup  Fork  of  Platte;. 
Allen,  Proc.  Boat.  8oc.  N.  H.  xxii.  1874,  43  (Yellowstone  R.). 
CricetodipuB  fiavui,  Qray,  P.  Z.  S.  1868,  203  (compiled). 

Diagn.  Much  smaller  than  Mus  musculus;  head  and  body  two 
iocliea ;  tail  the  same ;  bind  fool  0.65 ;  ear  small,  not  overtopping 
the  fur,  simple,  without  lobe  of  antitragus  or  tragus.  Soles  en- 
tirely hairy  on  the  posterior  half.  Tail  not  decidedly  longer  than 
the  head  and  body.  Uind  foot  scarcely  or  not  one-third  as  long  as 
head  and  body.  Above,  pale  buff,  intimately  blended  with  black- 
ish ;  below,  including  whole  fore  leg,  snowy  white ;  sides  with  a 
clear  buff  stripe;  tail  obscurely  bicolor ;  white  touches  often  found 
about  the  ears. 

Uab.  Rocky  Mountains  of  the  United  States  and  eastward  in 
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the  Middle  Faunal  Province,  from  the  British  Possessions  (lat. 
49^,  Couea)  to  Chihuahua,  Mexico.  (In  the  Pacific  region  re- 
placed by  (7.  parvus.) 

Description  (from  numerous  alcoholic  and  dry  specimens,  in- 
cluding Baird's  types).  In  general  points  of  exterior  conformation 
this  animal  is  so  similar  to  species  of  Perognathus  already  fully 
treated,  that  the  account  of  these  features  may  be  abridged.  The 
generic  character  of  structure  of  the  ear  and  hairiness  of  the 
sole,  with  the  diminutive  size,  are  the  chief  points.  The  ear  is 
very  small  and  simple,  not  overtopping  the  fur  of  the  parts.  It 
is  evenly  rounded  ;  there  is  no  lobation  whatever  of  either  anti- 
tragus  or  tragus,  the  slight  notch  which  exists  being  formed  in 
front  by  the  folded-over  edge  of  the  ear  itself,  and  behind  by  the 
antitragal  ridge.  The  head  is  full,  especially  in  the  frontal  region, 
tapering  to  a  bluntly  conical  snout,  which  is  densely  hairy  except- 
ing a  minute  nasal  pad ;  the  upper  lip  is  heavily  pilous  with  a 
fringe  of  hairs  which  droop  over  and  hide  the  incisors.  The  eye 
is  rather  small,  and  nearer  to  the  ear  than  to  the  nose.  The 
whiskers  are  very  numerous  and  fine,  the  longest  exceeding  the 
head.  On  the  palms  are  observed  posteriorly  two  great  tubercles, 
of  which  the  inner  is  much  the  largest ;  there  are  others  at  the 
base  of  the  2d  and  5th,  and  of  the  conjoined  3d  and  4th  digits 
respectively ;  otherwise  the  palm  is  studded  with  minute  granu- 
lations. The  thumb  is  rudimentary,  bearing  a  small  flat  nail ; 
the  other  claws  are  of  ordinary  character  ;  3d  longest ;  4th  little 
less ;  2d  shorter ;  5th  still  shorter.  The  hairiness  of  the  soles 
posteriorly  is  a  generic  character  in  comparison  with  Perognathus; 
anteriorly  granular,  with  a  small  tubercle  at  the  base  of  each  digit, 
and  another  on  the  outer  side  of  the  metatarsus  a  little  way  up. 
The  small  size  of  the  hind  feet,  however,  is  one  of  the  most  obvious 
distinctions  from  G,  Parvus.  The  longest  hind  foot  measured 
in  upward  of  twenty  cases  is  only  0.70  long,  or  barely  one-third 
of  the  length  of  head  and  body,  while  the  average  is  much  below 
this,  and  the  minimum  is  only  about  one-fourth  of  the  length  of 
the  head  and  body.  We  may  say  simply  that  the  foot  is  usually 
nearer  one-fourth  than  one-third  of  this  dimension.  Similarly  the 
shortness  of  the  tail  is  a  second  character.  In  a  large  series,  the 
vertebrae  of  the  tail  average  just  exactly  as  long  as  the  head  and 
body  ; '  in  no  case  does  the  tail  exceed  the  body  and  head  by  more 
than  0.25  of  an  inch,  and  this  length  is  only  exceptionally  reached. 
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In  most  cases,  any  difference  which  may  be  observed  is  the  other 
way,  tlie  tail  being  if  anything  a  little  shorter  than  the  head  and 
body.  The  tail,  as  in  other  species  of  this  genus  and  of  Perognathus 
(except  P.  penicillatua)  is  closely,  btit  not  very  thickly,  haired 
uniformly  throughout ;  the  terminal  pencil  is  about  a  tenth  of 
an  inch  long. 

The  pelage  is  extremely  fine,  soft,  and  glossy.  The  pictura  is 
the  same  as  in  other  species  of  this  genus  and  Pe.rognathus, 
namely,  colored  above  with  blended  light  and  dark  tints,  white 
below,  with  a  clear,  single-color  stripe  along  the  sides.  The 
upper  parts  are  an  intimate  mixture  of  pale  yellowish-buff  with 
dark  brown  or  blackish ;  the  hairs  are  clear  lead-eolor  basally, 
then  bufif-ringed,  then  most  of  them  dark-tipped.  The  resulting 
tone  is  nearly  uniform  over  all  the  upper  parts ;  but  there  are 
liable  to  appear  whitish  or  tawny  touches  about  the  ears  and  eyes, 
and  an  appearance  of  a  dark  streak  along  the  side  of  the  head. 
The  fawn-colored  lateral  stripe  is  uninterrupted  from  nose  to  heels ; 
the  tint  is  rather  brighter  than  the  buff  of  the  upper  parts,  and 
pure,  being  not  mixed  with  any  dusky,  and  the  color  extending  to 
the  roots  of  the  hairs.  The  entire  under  parts,  including  the  whole 
foi'e  leg,  the  hind  feet,  and  inner  side  of  hind  leg  are  snowy  white, 
the  hairs  having  no  basal  color.  The  tail  is  obscurely  bicolor ; 
white  below,  and  not  very  sharply  colored  above  to  correspond 
with  the  areas  of  the  body. 
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CriMtodipni  pami,  Baird  (and  Peal  ?). 

f  Crkelodipuf  pamii,  Pealr,  U.  H.  Espt.  Exped.  1848,  53,  "pi.  13,  f.  3," 

Giebel,  8aug.  18S5,  600  (compiled  from  Peale).   Gray,  P.  Z.  S.  1888, 

203  (compilatioD  of  doubtful  references). 
t  Perognathiu  (.Crieetodipiit)  p.irvu$,  Aud.  and  Bach.,  Q.  N.  A.  III.  18M, 

338  (copied  from  Peale). 
Ptrognathm  jximui,  Baird,  M.  N.  A.  1657,  425  (based  on  a  specimen  from 

King's  R.,  Cal.,  doubtfully  referred  lo  C.  parvus  of  Peale).   Baird,  P. 

R.  R.  Rep.  X.  1850,  Williamson's  Route,  p.  82  (same  specimen). 

Diagn.  Quite  like  Cfavus;  tail  ftiid  feet  longer.  Hind  fool 
0.70  or  more,  one-third  or  more  as  long  as  liead  and  body.  Tail 
decidedlj'  longer  than  head  and  body — the  vertebiie  about  2.50 
inches,  to  a  body  of  2.00. 

Hab.  United  States  west  of  the  Rocky  Mountains.  Cali- 
fornia, Utah  (and  fOregon,  Peale). 

Of  this  supposed  specie  I  have  but  a  single  specimen  additional 
to  the  material  in  Prof.  Baird's  bands  iu  1851.  This  is  alcoholic,, 
in  good  preservation,  and  enables  me  to  give  the  dimensions  with 
accuracy. 

No.  985G,  Mus.  S.  I.  ?.  Fort  Tejon,  Cala.  J.  Xantus.  Nose  to 
eye  0.45,  to  ear  0.70,  to  occiput  0.90,  to  tail  2.00 ;  tail  vertebra- 
2.50,  Willi  hairs  2.75;  fore  foot  0.25;  hind  foot  0.10  j  ear  above 
notch,  0.25. 
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A  Bpecimen  firom  Utah  (No.  439,  Mas.  S.  I.,  formerly  indncM 
by  Baird  under  (7.  Jlavus)  seems  to  rather  belong  to  0.  panu^f 
the  hind  feet  are  still  longer— nearer  0.80  than  O.TO— and  the  tatt 
at  least  as  long  as  in  No.  9856. 

As  well  as  can  be  Judged  fh>m  the  insufficient  material  belisfi 
me,  this  qpeoies  does  not  differ  materially  in  color  from  P.JImnmi 
and  in  fiM)t  tiie  only  diagnostic  characters  at  present  appreeialda 
are  the  greater  length  <^  the  hind  feet  and  taiL  There  is,  howenr, 
a  decided  dlflR^rence  in  these  respects.  Further  material  will  be 
required  to  confirm  tiie  specific  distinctness  here  accorded,  or  to 
show  that  tiie  two  supposed  species  intergrade.  Leaving  tbia 
matter,  we  may  turn  to  the  history  of  the  species,  some  points  of 
which  call  for  remarks. 

In  the  first  place,  it  is  not  certain  that  the  animal  called  parmm 
by  Bidrd  in  185T,  and  by  myself  in  tlM  present  instance,  is  rsaUy 
the  (7.  pamuM  of  Peale.  Profl  Baird  spoke  somewhat  guardedly 
in  the  matter,  although  he  did  not  formally  query  his  citations^ 
as  I  have  done,  and  I  find  myself  equally  in  doubt.  Nor  do  I 
see  how  the  point  is  to  be  determined.  For  Feale's  type,  haviag 
been  lost  or  mislaid,  is  not  at  hand  to  testify ;  and  Pealed  descrip- 
tion, though  elaborately  detailed,  will  be  found  to  consist  entirely 
of  supergeneric  characters,  shared  by  all  the  species  of  Perog' 
naihus  and  Oriceiodiput^  excepting  tiie  phrase  ^  color  above  sepia^ 
brown,^'  which  is  applicaMe  to  none  of  the  species  known  to  me. 
The  dimensions  assigned  agree  exactly  with  those  of  the  animal 
defined  in  this  article ;  but  they  are  equally  applicable  to  a  very 
young  Perognathus,  In  fine,  there  is  no  proo/ that  Peale's  genus 
and  species  was  not  based  upon  a  young  Perognathus — possibly 
monticola.  Therefore,  while  glad  to  concede  that  the  probabilities 
arc  the  other  way,  I  think  it  safest  to  query  the  citation  of  Peale's 
animal  and  the  compiled  references  that  go  with  it;  and  I  rest 
upon  the  Perognathus  parvus  of  Baird,  about  which  there  is  no 
uncertainty.  LeConte's  P.  parvus^  as  I  have  already  shown,  is 
really  based  upon  a  very  young  example  of  P,  penicillatus. 

Baird^s  animal,  from  King's  River,  Cal.,  upon  which  the 
present  account  is  entirely  based,  is  very  immature,  as  shown  by 
the  state  of  the  teeth,  though  nearly  or  quite  full  grown.  It 
curiously  resembles  a  very  young  P.  penicillatus  (like  LeCoute*s 
npecimen  for  instance) ;  and  indeed.  Prof.  Baird  was  led,  by  its 
immaturity  and  defective  state  of  preservation,  to  suggest  that  it 
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might  not  improbably  belong  to  P.  penicillatus^  though  he  pro- 
ceeded to  make  it  the  basis  of  his  P.  parvus.  It  is,  however, 
unquestionably  a  Cricetodipus,  as  I  can  affirm  without  qualifica- 
tion from  inspection  of  the  skull,  whicli  clearly  shows  the  bulge 
of  the  mastoid  back  of  an  occipital  emarginatiou  and  other  cranial 
characters  diagnostic  of  Gricetodipus^  to  say  nothing  of  the  hairy 
soles  and  unlobed  antitragus.  I  therefore  accept  the  species  as 
first  clearly  defined  by  Baird,  without  necessarily  involving  the 
question  by  including  the  doubtful  animal  of  Peale. 

As  already  suggested,  the  chances  are  that  Baird  was  right  in 
identifying  his  species  with  that  of  Peale,  so  that  the  name 
Cricelodipus  parvus  will  stand.  But  should  the  contrary  prove 
to  be  the  case,  and  Cricelodipus^  Peale,  1848,  be  conclusively 
shown  to  be  a  synonym  of  Perognathus^  Maxim.,  1839,  a  new  name, 
generic  and  specific,  will  be  required  for  the  subject  of  the  present 
article.  The  name  Otognosis  would  be  appropriate,  in  allusion  to 
the  facility  with  which  the  species  may  be  distinguished  from 
those  of  Perognathus  by  the  structure  of  the  ear.  The  present 
species  may  be  called  0.  longirn^embris^  as  the  length  of  the  hind 
limbs  and  tail  is  its  specific  character  in  comparison  with  0. 
fiava, 

III.  Genus  DIF0D0MT8,  Gray. 

Dipodomys,  Gray,  Ann.  Mag.  Nat.  Hist.  vii.  1840,  521,  type  D.  philltpti, 
MaeroeoiuSf  Wagner,  Abh.  E.  Baier.  Akad.  xxii.  1845,  type  M.  haitieus, 

A.  Generic  Characters. 

Chars,  (a.  cranial).  Skull  light,  thin,  papery,  depressed,  broad 
behind  with  swollen  curves,  tapering  in  front ;  rostrum  acuminate, 
produced  beyond  incisors ;  no  interorbital  constriction  ;  palate 
plane ;  occipital  surface  deeply  emarginate.  Zygomata  straight, 
thread-like,  depressed  to  palatal  plane;  abutting  against  tym- 
panies. Anteorbital  foramina  represented  by  a  circular  perfora- 
tion of  the  front  of  the  maxillaries.  Large  excavated  lachrymals. 
Parietals  triangular ;  an  elongate  interparietal  embraced  between 
forks  of  occipital.  Squamosals  reduced  to  small  plates  bounding 
the  orbits  posteriorly ;  other  elements  of  the  temporal  bone  extra- 
ordinarily developed,  thin  and  bladdery,  their  sinuses  of  nearly  as 
great  capacity  as  the  cerebral  cavity  ;  the  mastoids  especially 
enormous,  constituting  nearly  all  the  occipital  and  the  greater 
part  of  the  superior  (behind  the  parietals)  surfaces  of  the  skull ; 


tb*  tympi^es  proportloiitllf  faftrtrf,  wilb  Isr^e  nonautralu  ori- 
>M  of  neatu;UwpetniMlib(iIloiM,  their  npivt-iiinconUct  acrow 
tlw  BMdiaa  Use  belov  flw  bwisplwBotd.  Tympanies  nastaidt, 
•od  parfatab  mUaiag  ttMtm.  Ocdpital  Bingutarl;  Rdnoed  aad 
aarromd,  bant  lato  tiuM  idanai  at  ri^  ftnglca;  Mipra-ocdpltal 
Ufiinita  to  bwloaa  an  interpaitetal ;  paroccipitals  oantiw,  Saoga- 
llke;  baifoedpitol  aeparated  hj  a  ooBUnnrnis  Sksnra  from  pe«ro. 
■■1*.  HaadlUe  amall,  atoitt,  with  a  Twrjr  ali^bi  noronold.  (&.  rf«i»* 
laL)  Suparior  indaots  aaleato,  eonniTsnt,  ]>'>inting  Atrongly  Iwdt- 
ward;  deeper  ttaaawlde.  Holaia  (|-|)  aimplc.  rootlm.  (r.  ««- 
tonwl.)  0«nwalfbrBjerboa4{ka;hiiidle|-;  rerylong,HlutoriaL 
Tafl  rather  loDRcr  than  bead  and  bodjr,  paUc-ilUte.  Soleadcawly 
Ibny.  Foetwith  lit  digit  rudimentary,  bo  i  k-arlngaclaw.  Eyn 
Urge  and  ftdl ;  and  eara  large, oiWetdar.  ?>no[it  iirodut^l,  acate, 
fAona  except  a  email  naeal  pad.  Whiak^r^  bstf  as  long  aa  itia 
whole  bodj.  Vpjpet  Up  not  eleft.  CbeA  jxtitclieB  ample.  Felajfe 
long,  and  very  aofL  Piehtra  of  bodj  and  uiil  litcolur.  Siw  of 
a  balfgrovn  rat  ( Jfio  decwaiaiiita). 

The  ekan  of  Dipodomyt,  whether  taken  u)  a  wbole  or  con- 
■tdered  In  eereral  of  ite  detaUa,iB  of  extrn^rdtnary  character* 
not  nearij  matdted  ooteide  the  famUy  to  i^  liicli  il  lielnagm.  Many 
of  ita  featarea  are  abared,  to  a  greater  or  Uvi  exivnt,  hy  PemgMa' 
thus;  bat  the  tutuaal  etiaraetera  are  pn^bmt  to  an  extrame  In 
Dipodomyt.  The  forgoing  paragraphg  mfn^ly  imlioaif  tli«  more 
salient  j>ecuHaritie3  ;  the  skull  is  described  in  full  beyond.  The 
euormal  development  of  certain  elements  of  tbe  temporal  bone, 
and  tlie  results  of  this  inflation  upon  the  connections  of  the  bone, 
and  general  conflguration  of  the  skull,  are  tbe  leading  characier- 
ifttics.  With  this  is  coK>rdinated  the  reduction  of  the  squamosal 
and  occipital,  and  the  curious  shape  of  the  latter,  as  well  aa  tbe 
anomalous  abutment  of  the  thread-like  zygoma  against  the  tym- 
panic, and  the  contact  of  the  |>etroBal8  with  each  other.  In 
Gfomyidar,  the  temporals  are  of  great  size,  hut  there  is  much  less 
distortion  of  the  topogrnphy  of  the  parts,  trath  squamosal  and 
occipital  maintaining  ordinary  charafters.  Tbe  temporal  sinusee 
together  are  scarcely  less  capacious  than  tbe  brain-cavity  itself; 
the  sense  of  hearing  must  be  exquisitely  acute,  if  co-ordinated  with 
the  osseous  state  of  the  parts. 

Notwithstan^ling  the  singular  condition  of  the  skull  of  Dipodo- 
niy«,  resulting  from  the  hypertrophy  of  certain  parts,  and  the 
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reduction  of  others,  the  relations  with  that  of  Geomyidse  are  both 
close  and  clear ;  while  Ferognathus  constitutes,  in  many  respects, 
an  excellent  connecting  link.  Numerous  coincidences  could  be 
pointed  out,  showing  how  the  hint  afforded  b}*^  the  presence  in 
these  two  families  of  ample  external  cheek  pouches  is  borne  out 
in  more  essential  features,  notwithstanding  the  all  but  complete 
difference  in  general  outward  appearance. 

B.   Cranial  Characters  of  Dipodomys. 

As  in  other  cases,  it  will  be  found  most  convenient  to  consider 
the  skull  as  a  whole  first,  and  afterward  to  examine  its  individual 
bones.  An  immature  specimen  is  preferable  for  the  latter  purpose, 
though  many  or  most  of  the  sutures  persist  to  extreme  old  age. 

In  many  respects,  the  skull  of  Ferognathtis  approaches  or  closely 
resembles  that  of  Dipodomys^  but  the  family  peculiarities  reach 
their  extreme  development  only  in  the  latter.  Comparj^tive  ex- 
pressions used  in  the  following  paragraphs  are  to  be  considered 
exclusive  of  Ferognathus^  unless  the  contrarj''  is  stated. 

The  skull  is  much  depressed ;  elongated  and  acuminate  in  front ; 
very  broad  behind,  where  the  width  is  nearly  two-thirds  of  the 
total  length ;  and,  viewed  from  above,  presents  in  general  a  tri- 
angular shape,  with  the  lateral  angles  completely  rounded  off,  and 
a  deep  emargination  in  the  middle  of  the  base.  Zygomatic  arches 
scarcely  come  into  this  view  at  all ;  the  width  of  the  skull  midway 
being  much  less  than  the  intermastoid  diameter.  The  outline  of 
the  zygomata  is  perfectly  straight ;  between  the  turgid  mastoid 
region  and  the  expanded  plate-like  zj'gomatic  process  of  the  max- 
illary there  stretches  the  needle-like  molar,  depressed  to  the  level 
of  the  palate.  The  outline  of  the  orbits  is  a  quad  rate  notch  between 
the  saliences  just  mentioned.  There  is  no  interorbital  constriction  ; 
were  it  not  for  the  laminar  zygomatic  expansion  of  the  maxillaries 
and  the  bullous  mastoids,  the  space  between  the  orbits  would  be 
the  broadest  part  of  the  skull.  The  attenuate  acuminate  rostrum 
springs  directly  opposite  the  broad  zygomatic  part  of  the  max- 
illaries, and  extends  beyond  the  incisors  ;  it  is  at  least  one-third 
of  the  total  length  of  the  skull.  The  postero-lateral  aspects  of 
the  skull  present  enormous  bulging  masses  rounded  and  somewhat 
ovate — the  extraordinaril}'  developed  mastoids.  The  same  swell- 
ings constitute  also  nearly  all  the  occipital  region,  the  median 
line  of  which  is  a  deep  emargination.     This  character  is  perhaps 
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unique  ;  notliinglike  it  is  seen  even  in  Perognathus  ;  its  peculiarity 
is  on  a  par  with  the  immense  rostral  development  in  a  walrus  for 
example.  The  resulting  figure,  as  one  author  has  aptly  remarked, 
bears  a  ludicrously  close  resemblance  to  the  buttocks  of  tlie  squat- 
ting human  figure,  the  mastoids  being  the  nates,  the  emargination 
being  the  cleft  between,  and  the  foramen  magnum  having  an  ob- 
vious suggestiveness.  The  whole  surface  of  the  skull  is  smooth, 
and  gently  convex  in  all  directions.  There  are  no  ridges  or 
roughnesses  ;  the  sutures  persist  plainly  visible  in  adult  life  ;  and 
all  the  bones  are  remarkably  thin  and  papery. 

Viewed  in  profile,  the  skull  shows  notable  features.  The  high- 
est point  is  over  the  orbits,  where  the  frontal  and  parietals  are 
seen  to  be  swollen ;  thence  the  superior  outline  sweeps  gently 
down  to  the  occiput,  and  in  the  other  direction  proceeds  in  a  nearly 
straight — if  anything  slightly  concave — line  to  the  tip  of  the 
snout.  The  great  projection  of  the  nasals  beyond  the  intermax- 
illaries  is  well  shown.  The  incisors  in  profile  are  seen  to  curve 
far  backward  as  well  as  downward.  The  palatal  outline  is  nearly 
straight,  and  declivous  from  before  backward.  Behind  the  palate 
a  small  pterygoid  hook  is  seen  ;  but  beyond  this  the  whole  outline 
is  the  inflated  portions  of  the  temporal  bone  hiding  everything 
else.  On  the  side  of  the  rostrum  midway,  there  is  a  large  cir- 
cular foramen,  low  down,  but  little  above  the  palatal  level ;  this 
is  the  orifice  corresponding  to  the  ''  anteorbital"  foramen,  here 
singularly  displaced.  From  its'  fellow  of  the  opposite  side  it  is 
only  separated  by  a  very  thin  vertical  septum,  apparently  ethmoi- 
dal. This  delicate  partition  being  often  broken  through  in  pre- 
pared skulls,  has  occasioned  the  statement  of  the  inter-communi 
cation  of  the  two  foramina.  But  I  find  the  septum  complete  and 
intact  in  some  specimens,  and  although  a  vacuity  may  very  possi- 
bly naturally  occur,  such  does  not  appear  to  be  the  rule.  The 
orbits  appear  as  a  subcircular  fossa,  largely  roofed  over  in  front 
by  the  thin  expanded  zygomatic  plate  of  the  maxillary,  and 
bounded  below  by  the  molar.  Independently  of  its  laminar  max- 
illary portion,  the  zygoma  is  a  slender,  straight  thread  down  to 
the  palatal  level,  and  abutting  behind  against  the  tympanic.  The 
actual  suture  is  squamosal,  as  usual,  but  there  is  a  curious  appear- 
ance of  connection  with  one  of  the  otic  bones.  In  the  genci*al 
inflation  of  the  posterior  portion  of  the  skull  appears  the  large 
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orifice  of  the  meatus  auditorius — a  simple  circular  opening  in  the 
bullous  mass. 

Viewed  from  below,  the  general  contour  is  substantially  the 
same  as  that  already  noted  from  above ;  but  many  special  parts 
claim  attention.  So  great  is  the  backward  obliquity  of  the  inci- 
sors that  their  faces  show  in  this  view  with  comparatively  little 
foreshortening.  The  incisive  foramina  are  a  pair  of  contracted 
slits  midway  between  the  incisors  and  molars.  The  palatal  surface 
in  advance  of  the  molars  is  much  compressed ;  that  between  these 
teeth  is  broader  and  quite  flat ;  its  width  posteriorly  is  little  less 
than  its  length :  it  contracts  somewhat  anteriorly,  where  it  is  marked 
by  a  median  ridge  continuous  with  the  septum  between  the  incisive 
foramina.  That  part  of  the  palate  constituted  by  the  palatal 
bones  is  marked  with  several  minute  foramina.  The  palate  ends 
behind  with  a  sharp  median  spur ;  on  either  side  of  this  is  an 
emargination,  and  external  to  this  a  large  fossa  perforated  with  two 
foramina  anteriorly,  and  a  third  and  much  larger  one  behind. 
Beyond  the  palatals  themselves,  the  walls  of  the  posterior  nares 
are  continued  by  the  pterygoids,  which  are  small  and  hamulate, 
the  hook  abutting  against  the  petrosals.  Between  the  ends  of  the 
pterygoids,  and  right  across  the  middle  line  of  the  skull,  the  apices 
of  the  petrosals  meet  each  other,  forming  a  bridge  beneath  the 
basisphenoid.  The  posterior  parts  of  the  skull,  behind  those 
already  considered,  are  almost  entirely  occupied  by  the  inflated 
elements  of  the  temporal  bone,  between  which  lies  the  reduced 
basioccipital ;  this  bone  is  narrowly  acuminate,  and  is  separated 
from  the  petrosals  for  its  whole  length  by  a  continuous  fissure, 
like  that  which,  on  the  other  side  of  the  petrosals,  separates  these 
bones  from  the  alisphenoid  and  squamosal.  The  foramen  mag- 
num appears  partly  in  this  view,  flanked  by  the  slight  cond3^1e8, 
outside  of  which  are  seen  the  small  distinct  flange-like  paroccipi- 
tals. 

The  posterior  view  of  the  skull  shows  little  but  the  inflated 
mastoids,  with  a  cleft  between,  mostly  occupied  by  the  large 
foramen  magnum,  around  which  the  contracted  occipital  bone 
appears  as  little  more  than  the  rim  of  this  foramen. 

All  the  bones  of  the  skull,  as  well  as  those  of  the  top  already 
so  described,  are  thin  and  light ;  and  the  base  of  the  cranium  is 
remarkable  for  its  extensive  vacuities.  Not  only  are  the  petrosals 
separated  from  their  surrounding  by  great  fissures  on  either  side, 
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iiMii'mni>hrilitioii  of  tfc>  tiilom  otto  Jif  tj^nri 
WflttpthMi  rf  rti#  toBWoiaL  Ti*  ttm  BbwHifft  of  iiimtlMrtloM  iBt> 
the  dtvriopBCBl  of  the  ftiBaiponl  bme,  I  out  ooljr  dtooribi  ii  m 
tl  Mp6Sf9  Ui  Iho  ftdoU  nHfffit^  iitiiif  Iho  lioraw  *^  nmtoM^*^  ^V^ 
troMlt^  md  ^tjmpoiifo''  in  their  eanmit  aoe^latioA,  wllhMl 
leftfeMttothtprfanMroolieetaBaBli.  Bc^eetingthoaqwaMoil 
thtn  l»  fio  diflkidlgr ;  the  peteOMd  ^ppaun  nader  lli  wmaai  OM* 
dltion  of  »  Imlte  ommu  I  ngnrd  os  ^^tynpulo''  the  tetsMI 
▼Mdolo  ia  whieb  tlio  mmlba»  Miditoriiis  te  pierood^  wUoii  ■ppoom 
M  » lobnkur  proloiig»Uoii  of  the  bulla  in  ibe  aoaratt  aUiod  Umdify^ 
OtomifUm  !%•  tost  of  Ibo  inlalioB,  fbrmiag  tbo  gvealtr  paii  of 
Ibo  oeeipilol  oafflMo  aad  nmeb  of  Ibo  roof  of  Ibo  eoiabfal  oavteyt 
I  shall  simply  designate  as  ^^  mastoid." 

The  two  temporal  bones  together  are  little  less  bulky  than  all 
tlie  rest  of  the  skull.  Excepting  the  reduced  squamosal,  all  the 
elements  are  subjected  to  extraordinary  inflation,  as  well  as  pe- 
ripheral enlargement;  they  appear  as  papery  vesicles,  light,  thin, 
and  smooth,  without  ridges  or  angles,  inclosing  extensive  antra, 
the  collective  capacity  of  which  is  scai*cely  less  than  that  of  the 
whole  brain-cavity.  These  vaulted  walls  are  supported  by  delicate 
bony  arches  or  trabeculae  within,  and  imperfectly  partitioned  into 
several  cavities  by  thin  septa.  The  mastoid  constitutes  the  greater 
part  of  these  bulging  masses.  Its  backward  protuberance  occupies 
nearly  all  the  occipital  surface  of  the  skull  on  each  side,  the  occi- 
pital bone  being  reduced  to  a  narrow  margin  of  the  foramen 
magnum,  sunk  in  an  emargination  between  the  mastoid  and  its 
fellow.  On  the  top  of  the  skull  the  mastoid  similarly  expands, 
filling  the  whole  of  the  area  usually  occupied  by  the  squamosali 
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and  forming  the  greater  part  of  the  roof  of  the  brain-ease.  Thus 
we  have  the  curious  circumstances  of  extensive  mastoideo-occi- 
pital  suture  on  top  of  the  skull,  and  still  more  prolonged  mas- 
toideo-parietal  suture — for  the  whole  of  the  longest  side  of  the 
right-angled  parietal  articulates  with  the  mastoid  ;  while  so  great 
is  the  anterior  prolongation  of  this  same  bone,  that  a  small  part 
of  it  fairly  enters  the  orbit,  at  tlie  back  outer  corner  of  the  latter. 
This  extensive  line  of  sutures  with  squamosal,  parietal,  and  occi- 
pital bones  respectively  is  distinct  throughout;  but  the  boundaries 
of  the  mastoid  with  other  otic  elements  can  only  be  inferred  by 
certain  lines  of  impression  which  appear  to  mark  it  off  from  pe- 
trosal and  tympanic.  Another  point  is  to  bfe  considered  here :  the 
flattened  and  entirely  superior  portion  of  the  mastoid  (that  which 
lies  in  the  ordinary  site  of  a  squamosal )  is  incompletely  distin- 
guished from  the  occipital  portion  of  the  same  bone  by  a  line  of 
impression  running  straight  across  from  tlie  margin  of  the  meatus 
auditorius  to  the  median  line  of  the  skull ;  and  this  mark  corre- 
sponds to  a  nearly  complete  bony  wall  within  the  bone,  which 
partitions  off  one  sinus  from  another.  This  may  be  hereafter 
found  to  indicate  the  respective  parts  which  certain  primitive  otic 
elements  take  in  the  formation  of  the  "mastoid." 

The  petrosal,  i.  6.,  the  bulla  ossea,  is  less  peculiar  than  the  mas- 
toid ;  it  is  not  more  inflated  than  in  very  many  mammals,  and  is 
chiefly  remarkable  for  its  contact  with  its  fellow,  and  for  the  ex- 
tensive uninterrupted  fissures  which  separate  it  both  from  hasi- 
occipital  and  alisphenoid.  In  general  shape  it  is  conoidal,  mode- 
rately swollen,  with  the  apex  of  tlie  cone  produced  and  curiously 
curved  toward  the  median  line  of  the  skull,  where  it  meets  its 
fellow,  forming  a  bony  bridge  beneath  the  basisphenoid.  The 
claw  of  the  hamular  pterygoid  rests  against  the  end  of  the  petro- 
sal ;  and  close  to  this  there  is  an  abutment  of  a  piece  of  the  sphe- 
noid ;  otherwise,  there  is  a  great  fissure  betwixt  it  and  the  sphe- 
noid. It  is  only  in  contact  with  occipital  elements  by  means  of 
the  fiange-like  exoccipitals ;  the  whole  extent  of  the  basioccipital 
being  separated,  as  just  said,  by  a  large  fissure.  Posteriorly  it  is 
confluent  with  the  mastoid,  with  imperfect  indication  of  the  pre- 
cise line  of  union ;  exteriorly  it  is  continuous,  without  appreci- 
able indication  of  original  distinction,  with  the  special  inflation 
in  which  the  meatus  is  situated.  This  papery  vestibule  I  presume 
to  be  analogous  with  the  tubular  meatus  extemus  in  Oeomyidse 
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Mid  eltewiiera ;  tb^  orifloe  is  large,  mibdfOQl«3*|  and  doij^y  ^  *Mli 
wttbant  ndaed  brinii  irieroed  in  tbe  badt  npper  oorner  of  tlia%lik 
Anterioilj  tlie  tympanio  bolges  ao  far  as  to  form  part  of  tUa^dlMlft 
While  this  speeial  inflation  is  not  otherwise  distingoislied 
general  bnUa  ossea  than  by  a  slight  oonstrietion,  it  is 
diilded  ofl^  abofe  and  bdiind,  ftom  the  mastoid,  by  a  stirai^  Mae 
of  impresdon,  of  wfaieh  I  shall  say  more  presently.  ^ 

Ooinddently  with  the  hypertrophy  of  these  otio  denenta  of  ttis 
temporal,  the  sqaamosal  is  pecolUtriy  rednoed  in  earteiit, 
poshed  into  the  orbit,  to  whidi  it  is  almost  entirely 
It  is  simply  a  small  irr^pslarly  shaped  plate  of  bone  Usittf  #li 
bads  part  of  the  orbit,  with  a  slight  spur  Jnst  esoeedtngtkeoiM* 
tat  Mm  in  a  little  noteh  between  comers  of  the  ftontal  andgll* 
rielal  bones.  The  squamosal  remains  long  dlserete  fkMi  tM  Wb 
rarroundings.  In  fhU-grown  though  youngish  animab  the  sqtiil» 
mo-sphenoidal  sutures  mqr  be  readily  trsoed-'4hat  with  th#  sfl» 
iphenoid  Just  bdow  the  glenoid  carity,  that  with  orUto^pheilBM 
within  the  orbit.  The  zygomatic  process  of  the  siinamosd  ft^^ 
peculiar  character:  instead  of  a  slender  ennred  upm  nmMt% 
around  to  grasp  the  malar,  there  is  a  short  abrupt  bed  appilMiiel 
against  the  tympanic,  and  to  the  roughened  flwe  of  this  bed  llir 
dubbed  end  of  the  needle^like  mdar  is  affixed*  The  nktMkm  of 
tiie  parts  is  such  that  the  aygoma  appears  to  articulate  bdMI 
with  the  tympanio— 4t  actually  has  an  abutment  agafaist  Hiat  boBi^ 
though  no  real  articulation  with  it. 

From  the  lower  back  edge  of  the  Bquamosal  a  curious  thread  of 
bone  starts  off  and  occupies  the  deep  groove  already  mentioned 
as  separating  the  tympanic  from  the  mastoid.  No  break  f^om  tbe 
squamosal  can  be  seen  in  this  thread,  which  curls  around  the  ori- 
fice of  the  meatus,  still  in  the  groove  mentioned,  and  ends  by  a 
slightly  enlarged  extremity  below  and  behind  the  meatus,  exactly 
in  the  position  of  an  ordinary  ^*  mastoid  process."  I  am  uncer- 
tain of  the  meaning  of  this.  The  end  of  this  ligule  or  girdle  of 
bone  thus  encircling  the  tympanic  is  in  the  site  of  the  postero* 
lateral  angle  of  the  skull  in  Oeomyidm^  in  which  such  angle  is 
formed  by  a  comer  of  the  squamosal ;  and  the  inference  is  self* 
suggestive  that  this  delicate  bony  strap  may  really  be  squamosal 
— an  edge  of  the  squamosal  |)ersisting  in  situ  after  the  rest  of 
that  bone  has  been  crowded  down  into  the  orbit  by  the  encroach- 
ment  of  the  mastoid.    Such  a  view,  however,  will  bear  further 
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scrutiny.  Even  if  a  slender  spur  of  actual  squamosal  does  run 
out  into  the  tympano-mastoid  groove,  it  does  not  follow  that  the 
whole  of  the  fold  in  tliis  groove  is  squamosal;  and  certainly  the 
enlarged  extremity  of  this  ridge,  behind  the  meatus,  has  every  ap- 
pearence  of  an  ordinary  mastoid  process. 

Next  after  the  squamosal,  the  occipital  bone  suffers  most  from 
the  enlargement  of  the  otic  elements ;  it  is  singularly  restricted 
in  extent,  and  presents  itself  in  unique  shape,  compressed  between 
the  swollen  mastoids.  All  the  lateral  occipital  suturation  is  with 
the  mastoid,  excepting  the  basioccipital.  The  occipital  lies  in 
three  planes,  nearly  at  right  angles  with  each  other.  The  basi- 
occipital is  horizontal,  as  usual  upon  the  floor  of  the  skull;  the 
exoccipitals,  with  probably  part  of  the  supraoccipital,  are  perpen- 
dicular, behind ;  the  rest  of  the  supraoccipital  is  horizontal  again, 
on  top  of  the  skull.  The  basioccipital  is  wedge-shaped,  and  offers 
nothing  very  peculiar,  excepting  its  entire  disconnection  from  the 
petrosals  between  which  it  lies  ;  its  sphenoidal  articulation  is  just 
behind  the  joined  apices  of  the  petrosals.  Exoccipitals  appear  as 
a  pair  of  flaring  flange-like  processes,  just  outside  the  condyles, 
appressed  against  the  otic  capsules.  The  foramen  is  very  large, 
subcircular,  and  mostly  in  the  perpendicular  plane  of  the  bone. 
After  inclosing  this  orifice,  the  bone  rapidly  contracts  as  it  rises 
to  the  top  of  the  skull ;  this  part  is  marked  with  a  sharp  perpen- 
dicular median  ridge,  and  the  edges  of  the  bone  being  affected 
in  coming  into  apposition  with  the  swelling  mastoids,  there  results 
a  pair  of  deep  narrow  fossae  upon  the  face  of  the  bone.  The  por- 
tion of  the  supraoccipital  which  mounts  the  top  of  the  skull  to 
there  lie  horizontal,  almost  immediately  forks  to  embrace  a  small 
shield-shaped  interparietal  bone  between  its  prongs.  The  ends 
of  these  prongs  touch  posterior  corners  of  the  parietals 

The  sphenoid  bone  is  of  rather  small  extent,  owing  to  the  situa- 
tion of  the  squamosals  in  the  orbit.  It  is  widely  fissured  from 
the  petrosals.  The  alisphenoid  is  very  short;  its  termination 
may  be  seen  in  the  jagged  suture  with  the  squamosal ;  but  short  as 
it  is,  it  only  misses  taking  part  in  the  mandibular  articulation,  since 
it  extends  to  the  margin  of  the  glenoid.  The  orbito-sphenoid  is 
comparatively  smaller  still,  the  place  it  occupies  in  Geomyidas 
for  instance  being  here  largely  occupied  by  the  squamosal. 
The  spheno-palatal  suture  may  be  traced  in  young  specimens 
with  a  zigzag  but  still  in  general  transverse  course,  from  the  side 
21 


su 


nuxmiinias  ot  thb  aoa^uit  or 


a  little  bebind  the  maxillary  slveoliu  aeroea  tbe  mlddla'l 
the  •kail.  There  ia  no  Tcrttoal  orbital  [date  of  tbi^  iiaiatall 
it  all  liee  flat,  and  aztende  forward  on  the  palate,  wuilgs-eli 
bat  with  aqoaie  termination  to  a  point  oppoelte  tho  6r«t  trm 
molar.  A  backward  tpar  of  thiii  bone  fbmu  witli  iu  fellow  a 
aharp  median  prooeas.  There  are  rarions  fiffamlna  nlrcadj-  doIaI. 
Tbe  pterygolda  are  tmall  elaw-hammen  abatting  at  tlioir  oxtivmity 
againat  tiie  petrosals. 

The  parifltals  are  Dcariy  tight-aai^  trlang^ea,  with  one  tfils 
of  nntnal  appoaltion  along  the  median  line  of  tbe  »kn1l,  another 
tranaversely  articulating  with  tite  frontal,  and  the  hypotlicnuM 
poatero-exterior,  for  tbe  maatoid  aotare.  The  bark  roriKH  mwt 
the  pronga  of  the  oodpltal  and  slightly  ambraoe  the  intti-parklal. 
The  ooter  oomer  la  prolonged  into  a  apar  whidi  atlninit  lliv  brim 
of  the  orbit.  And  hen  Qm  remarkable  eonatmotioi 
by  an  nnnsnal  nnmber  of  bonea,  may  be  noted. 
brim  of  the  orbit  aronnd  we  find — aygomatic  p  mores  c 
illary ;  lachrymal ;  frontal ;  spar  of  parietal ;  bn^  upper  »>niirr 
of  sqnamoaal;  IVont  end  of  maatoid;  (bre  bolgv  of  tympanic; 
aygomatic  heel  of  aqoamosal ;  whole  of  malar,  und  >o  ))e«k  to 
maxillary. 

The  portion  of  the  frontal  which  a[^iears  on  th*  aurface  of  the 
akuU  is  keystona-ah^ied  and  straight,  broad  bebfai<l  to  srticulata 
wiUi  both  parietals,  narrowing  anteriorly  with  tivarly  straiKbt 
edge,  and  in  front  irregularly  trsD verse  to  accommodate  its  several 
rostral  sutures.  Il  sends  a  sharp  spur  on  either  hand  into  a 
recess  between  the  maxillary  and  intermaxillary,  and  each  inter- 
maxillary, causes  a  shorter,  more  obtuse  re-entrance ;  the  middle 
part  articulating  with  the  nasals  Is  tranrerse.  The  orbital  por- 
tion of  the  frontal  is  s  simple  plate  suturing  behind  with  the 
orbito^sphenold  and  squamosal,  and  in  front  with  maxillary  and 
lachrymal.  Tbe  latter  is  of  considerable  extent,  and  much  exca- 
vated ;  its  e<lge  appears  upon  tbe  surface  of  the  ibull,  margining 
the  back  of  the  lygomatic  process  of  the  maxillary. 

The  malar  is  very  peculiar.  In  allied  rodents,  this  bone  is  a 
stout  arch,  and  very  short,  in  consequence  of  the  close  approxima. 
tion  of  tlie  ends  of  the  zygomatic  processes  of  both  maxillary 
and  squamosal.  But  here  there  is,  to  all  intents,  no  such  squa- 
mosal process,  and  that  of  the  maxillary  ends  abruptly  :  so  the 
malar  is  a  long  bone,  to  complete  the  arch;  it  is  a  straight  nxl, 
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of  thread-like  tenuity,  with  the  fore  end  slightly  elbowed  and 
sharpened  to  lie  by  oblique  suture  against  the  maxillary,  on  the 
inner  side,  and  the  hind  end  slightly  clubbed  to  suture  by  a 
roughened  flat  surface  with  the  heel  of  the  squamosal ;  and  such 
are  the  relations  of  the  parts,  that  the  malar  seems  to  run  against 
the  otic  capsule.  The  depressed  position  of  tliis  bone,  which  lies 
down  on  the  level  of  the  palate,  has  been  already  noticed. 

The  maxillary  bone,  with  a  general  shape  and  connections 
which  scarcely  require  notice,  has  two  peculiarities ;  one  of  these 
is  the  singular  position  of  the  "ante-orbital"  foramen; — here  a 
large  circular  perforation  at  the  anterior  border  of  the  side  of  the 
bone,  altogether  remote  from  the  orbit.  It  lies  above  and  even  in 
advance  of  the  incisive  foramina.  Its  fellow  is  only  separated  by 
the  width  of  the  compressed  muzzle ;  there  is  a  thin  partition, 
probably  ethmoidal,  between  them.  The  other  peculiarity  of  the 
mastoid  is  the  unusually  extended  and  vaulted  z^'^gomatic  plate, 
which  thus  roofs  over  a  considerable  part  of  the  orbit.  This  in- 
flated lamina  suddenly  comes  to  a  point  where  the  malar  joins  it. 
Its  suture  with  the  frontal,  or  the  surface  of  the  skull,  is  a 
straight  line. 

The  incisive  foramina,  in  Geomyidee,  are  wholly  in  the  inter- 
maxillaries ;  in  Dipodomys  they  are  formed  by  both  bones,  the 
maxillaries  bounding  about  a  third  of  their  periphery.  The 
nasal  spur  of  the  intermaxillary  extends  upon  the  forehead  a 
little  way  beyond  the  ends  of  the  nasals ;  while  a  sharp  process  of 
the  frontal  separates  it  from  the  maxillary.  The  alveolar 
portion  is  remarkably  curved  backward,  to  suit  the  trend  of  the 
incisors,  and  a  strong  alveolar  plate  separates  the  teeth  for  about 
half  their  length. 

The  nasjfcls  are  chiefly  notable  for  their  length  and  tenuity  ;  they 
reach  far  beyond  the  incisors ;  the  back  half  is  linear  and  super- 
ficial; anterior  to  this,  where  the  intermaxillaries  bend  down, 
they  become  somewhat  volute,  prolonging  a  semi-tubular  snout. 
Within,  delicate  turbinal  scrolls  are  seen  extending  to  the  orifice. 
The  nasals  are  supported,  nearly  to  their  ends,  by  small  inter- 
maxillary spurs. 

The  mandible  remains  for  consideration.  This  bone  is  remark- 
ably small,  considering  the  size  of  the  rest  of  the  skull,  and  is 
further  notable  for  its  slight  elevation  posteriorly,  its  short 
incompleted  symphysis,  and  the  thickness  of  the  body  of  the 
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bom.  The  ooronoid  prooess  is  remarkably  email,  not  neaiiy  Hl^ 
taining  the  level  of  the  condyle,  at  the  root  of  which  it  appeaifi  it 
a  minute  backward  eloping  prickle^like  epnr.  The  ooodjMNF 
ramus  itself  is  smalli  compressed  and  oblique.  The  prine^ptt 
feature  of  the  bone  is  an  immense  flaring  lamina  which  arises  ml% 
verge  upon  the  back  part  of  the  lower  border  of  tiie  body  ot  tttt 
bone,  and  expands  obliquely  outward  and  upward,  with  a  peeuHilr 
twist.  This  plate-like  process  is  longer  than  the  condyloid  rmHilil 
itself^  and  ends  in  an  acute  point,  so  tiiat  the  back  of  tte  jtk 
appears  two*pronged.  There  is  a  deep  pit  between  the  alve^Si 
and  the  root  of  the  ooronoid  plate.  The  mental  foramen  is  ciiil^ 
spicuous  upon  the  outside  of  the  Jaw  doee  to  the  incisors.  ^Fhi 
small  sise  and  lownees  of  the  jaw  is  seen  in  the  peculiarly  reti«il^ 
ing  chin  of  the  species ;  and  it  is  probable,  especially  to  i^H^jf^ 
from  the  condition  of  the  ooronoid,  that  the  biting  power  b  ttMk^ 
paratively  slight. 

The  vertebral  formula  of  IHpodomy$  wrdii  is  given  by  Bidrd  lis 
1  cervical  (with  anchyloses  of  Sd,  8d,  and  4th),  IS  dorsal,  9  ImMli 
4  sacral,  and  S8  caudal,  =  60 ;  there  is  doubtless  an  indtvUNil 
variability  of  several  of  the  caudal  segments.  There  are  fis 
metacarpals  and  metatarsals,  tiiough  the  inner  one  of  eadk  Is 
reduced.  There  are. perfect  clavicles.  The  tibia  and  fibula  iie 
united  below. 

C.  Denial  Characters  of  Dipodomys. 

The  dentition  of  Dipodomys  is  simple.  Of  the  four  molar  t^etb 
above  and  below,  the  anterior  one  is  a  premolar,  being  preceded 
by  a  deciduous  tooth,  which,  however,  is  long  persistent.  This 
one  is  rooted  and  with  a  more  complicated  crown  than  the  rest; 
the  molars  proper  are  rootless  and  perennial.  In  both  jaws,  the 
set  of  the  molars  is  very  oblique ;  in  the  upper,  the  anterior  tooth 
bends  strongly  backward,  and  the  posterior  one  somewhat  forward; 
thus  bringing  their  crowns  in  close  apposition,  though  their  roots 
are  dt^'ergent.  It  is  the  same  in  the  lower  Jaw,  though  the  greatest 
obliqu»t3'  there  is  in  the  strong  forward  set  of  the  posterior  tooth. 
The  teeth  are  all  simple  compressed  prisms,  broader  in  the  trans- 
verse  than  in  the  fore  and  ad  direction.  In  the  worn  state,  the 
crowns  of  the  two  intermediate  molars  are  simply  elliptical ;  that 
of  the  anterior  molar  is  rather  a  spherical  triangle,  with  convex 
posterior,  and  two  concave  anterior  sides;  the  back  molar  is  small 
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and  subcircular.  It  is  much  the  same  in  the  lower  jaw.  The 
crowns  show  simply  the  brim  of  enamel,  with  a  depressed  island 
of  dentine.  In  the  unworn  state,  however — such  as  may  be 
observed  in  specimens  with  the  milk  tooth  still  in  position — there 
are  some  decided  differences.  The  outer  border  of  the  two  anterior 
teeth  shows  a  deep  nick,  where  there  is  a  reentrant  fold  of  the 
enamel ;  and  the  back  molar  has  a  similar  indentation  of  the  inner 
side.  This  diminishes  regularly  with  the  continuous  growth  of 
the  incisors,  until  the  crowns  are  ground  down  be^'^ond  the  extent 
of  the  infolding,  when  it  ceases  to  appear  and  the  plain  elliptical 
form  of  the  crown  is  assumed. 

The  incisors  j^re  small  and  delicate,  in  both  jaws,  contrasting 
with  the  stout  scalpels  of  Geomyidse.  The  superior  pair  are  much 
compressed,  being  narrower  than  deep,  and  strongly  curved.  Their 
face  is  marked  by  a  deep  median  groove,  and  the  outer  portion  is 
rabbeted  away,  so  that  the  groove  is  visible  in  a  profile  view.  The 
teeth  emerge  from  the  sockets  some  distance  apart,  separated  by 
an  intervening  alveolar  plate,  but  they  are  convergent,  and  their 
tips  are  in  close  contact.  The  under  incisors,  no  larger  than  the 
upper  ones,  are  of  much  the  same  general  character,  but  are  not 
grooved,  the  smooth  faces  being  simply  rounded  off.  Their  roots 
make  a  slight  protuberance  at  the  outside  of  the  base  of  the  con- 
dyloid ramus. 

D.  External  Characters  of  Dipodomys, 

The  general  configuration  of  this  animal  is  lithe  and  graceful, 
indicating  agilit}^  and  incessant  activit3\  The  body  is  slender, 
the  neck  distinct;  the  head  large  with  tapering  muzzle;  the  eyes 
and  ears  are  prominent;  the  fore  limbs  small  and  neat,  indicating, 
predominance  of  prehensile  over  merely  gressorial  faculties ;  the 
hinder  limbs  are  of  great  size,  as  perfectly  saltatorial  as  those  of 
a  kangaroo  or  jerboa ;  and  the  tail  is  longer  than  the  body.  Not- 
withstanding the  saltatorial  nature  of  the  animal,  there  is  none  of 
that  preponderance  of  organization  of  the  hinder  parts  witnessed 
in  the  kangaroo,  with  its  massive  haunches  and  enormous  tail ; 
the  whole  body  is  equally  slender,  the  leaping  power  being  mani- 
fested in  the  enlargement  of  the  hind  limbs  alone;  the  tail,  too,  is 
slender  throughout. 

The  head  is  distinguished  from  the  body  by  a  well-defined 
cervical  constriction.     The  broad  high  occipital  region  dips  sud- 
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danly  down  to  tiw  nape.  The  apper  Obruera  of  the  b«atl,  upon 
whidi  the  MTt  net,  are  «lentted  Mid  wide  npart;  thctofof  tUi!  bead 
hae  in  general  a  triangular  abmpe,  taperinj;  rrnm  vniiti  ear  to  the 
■noDt  with  but  wiiglbt  ewalUugia  tbeortiitnl  region,  am)  i«  i|nite 
0at  aoroee,  with  the  moatgentie  longitnllual  t-urve  lu  the  rronial 
'egitm,  and  nearly  atrught  naaal  pfoOle.  TIjc  muzxle  '\»  ncuminate, 
and  mooh  prodooed,  am>eariitg  longer  atiil  in  conaoqnence  of  the 
nnaricably  email  retreating  <Afn.  The  mu/sle  la  entirely  bairyi 
•xoepting  a  amaH  naaal  pad;  thia  abova  n  uiedtan  deprcoloii,  bat 
tbere  ia  no  eleft  of  the  apper  Up,  the  wlii>l«  of  wbicb  is  thickly 
dotiwd  with  atont  haira,  that  fonn  a  dense  fringe?  drooping  otw 
aod  concealing  the  anperior  inoiaon^  The  tower  lip  in  thiokeDcd 
and  dcnaely  hairy;  and  there  ia  alao  a  liniry  commissure  of  the 
apper  Up  bcAtad  the  taperior  indaora,  ao  tlisil  Uu^*c  twtli  an.-  iihat 
ont  of  the  troe  (maoonaJined)  bnooal  Onvity.  For  the  re»t,  tbc 
Upa  Mem  to  come  together  Tertioally  instciH  of  horizoniallyT 
doaing  the  oral  aperture  aldewaya,  tbou^li  of  conno  ttw  buccal 
earlty  or  month  proper  ahnta  aa  in  ordbutrj'  iiiaimnnU.  All  tbia 
ia  eaaentially  the  aame  aa  in  the  Oeomr/idir ;  and  fnrtltur,  aa  ia 
theae  laat,  there  ia  a  great  poooh  oa  each  tilde  of  tlie  faeai),  entirriy 
diaoonnected  with  the  month,  formed  of  a  duplication  of  ordinarf 
integament,  hairy  throDgfaonL  Theae  mi:*  will  admit  llio  ftrat 
joint  of  one'a  little  Anger;  they  ran  the  iviin]i.>  Inngtli  of  Uie  head, 
but  not  beyond  to  the  ahoalder.  In  relative  cni>nt.-it3-,  ttiry  nbont 
equal  tlie  least  developed  pouches  of  Oeomyidet — those  of  O.  Ata> 
pidut  for  inalftnce.  The  opening  is  crescentic;  tlie  inner  limb  of 
the  eeinilune  being  the  skin  of  the  Jaws,  while  the  outer  limb  is  a 
free  fold  or  bonier  arising  on  the  side  of  the  snout  halfway  between 
nostrils  and  incisors  and  a  little  back  of  both,  and  curving  loosely 
around  to  the  side  of  the  under  jaw  near  its  middle. 

Tlie  whiskers  arc  extremely  numerous,  and  some  of  them  are 
very  long.  A  bunch  of  short  fine  ones  springs  from  the  extremity 
of  the  snout,  on  each  side,  by  insensible  lengthening  of  tbe  fringe 
of  hairs  that  clothe  the  upper  lip.  Others  grow  in  the  usual  site, 
and  tbe  longest  of  these  usually  excec<l  half  the  total  length  of  the 
tM>dy.  There  are  other  long  elcniler  bristly  hairs  in  weak  clnmpo 
atwut  the  eyes  and  ears,  and  a  bunch  of  short  antrome  briatlea 
springH  from  the  chin.  The  eyes  are  large  and  prominent,  in  lift 
remarkably  soft  and  expressive,  in  striking  contrast  to  the  little 
piggish  |>eepers  of  tbe  Qeomyidm;  in  consequence  of  the  production 
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of  the  muzzle,  they  are  situate  much  nearer  to  the  ears  than  to  the 
nose,  and  rather  above  a  line  connecting  the  two.  The  ears, 
similarly,  are  large  and  "leafy,"  appearing  the  more  prominently 
because  they  rest  upon  the  most  protuberant  part  of  the  skull. 
When  pressed  out  flat,  the  auricle  is  nearly  orbicular.  In  the 
natural  state,  the  fore  border  is  largely  folded  over,  the  duplica- 
tion extending  from  the  extreme  root  to  the  highest  point  of  the 
ear,  and  representing  about  one-third  of  the  width  of  the  ear.  This 
fold  causes  a  slight  pointing  of  the  ear.  The  posterior  border  is 
more  rounded  than  the  anterior ;  and  within  its  base  is  developed 
a  large  conspicuous  obtusely  angular  antitragus,  so  broad  that  its 
inner  edge  is  extensively  overlapped  by  the  fold  of  the  anterior 
border  of  the  auricle.  A  fringe  of  long  hairs  springing  fropa  the 
base  of  the  anterior  fold  is  directed  backwards  over  the  antitragus ; 
otherwise  the  auricle  is  closely  and  completely  pilous  on  both 
sides,  the  hairy  clothing  of  the  open  part  of  the  concavity  being 
heavier  than  that  on  the  back  of  the  ear. 

The  fore  limbs  are  shortened,  in  sacrifice  of  locomotive  ability 
to  increase  of  prehensile  faculty.  The  arm  and  forearm  are  stout ; 
the  latter  tapers  very  abruptly  and  contracts  to  a  delicate  wrist 
and  very  small  hand.  There  are  four  perfect  digits,  and  a  rudi- 
mentary thumb ;  the  longer  digits  rather  exceed,  even  excluding 
their  claws,  the  length  of  the  hand  proper  (metacarpus) ;  the  3d 
and  4th  are  approximately  equal  in  length  and  longest ;  the  2d 
and  5th  are  successively  reduced  a  little  in  length ;  the  1st  is  a 
mere  stump ;  its  claw  a  knob ;  the  other  claws  are  well  formed, 
slender,  compressed,  acute,  little  curved,  nearly  as  long  as  their 
respective  digits.  The  back  of  the  whole  hand  is  pilous,  and 
longer  hairs  fringe  the  sides  of  the  digits  ;  but  the  palm  is  naked, 
minutely  tubercular  throughout,  these  numberless  little  elevations 
showing  no  recognizable  special  distribution.  The  hand  ends 
behind  with  an  enormous  smooth  bulb,  a  little  to  the  inner  side, 
and  with  a  smaller  external  bulb,  likewise  smooth,  separated  from 
the  main  one  by  a  hairy  isthmus. 

The  hinder  limbs  offer  the  opposite  degree  of  development- 
While  the  fore,  from  the  elbow  outward,  is  only  a  fourth  of  the 
total  length,  the  corresponding  measurement  of  the  hind  limb, 
that  is,  from  the  knee  outward,  is  three-fifths  or  more  of  the  whole 
length,  and  the  hind  foot  alone  is  about  one-third  of  such  dimen- 
sion.    There  is  no  noticeable  bulkiness  of  the  haunches,  but  the 


820  PBOOEEDINQS  OF  THE  ACADEMY  OF 

hams  are  massive,  flattened-conoidal,  suddenly  contracting  at  the 
lower  third,  where  the  crus  is  of  much  less  calibre  than  the  foot. 
There  is  a  prominent  heel,  and  obvious  tendo  Achillis.  The 
metatarsus  is  subcylindrical,  widening  to  a  broad  foot  with  strong 
digits.  The  whole  foot  reminds  one  of  a  rabbit's ;  a  resemblance 
heightened  by  the  dense  furring  of  the  whole  sole,  excepting  a 
small  calcaneal  tuberosity.  There  are  four  perfect  digits,  of 
which  the  3d  is  the  longest,  the  4th  and  2d  are  successively  a  little 
shorter,  and  the  5th  is  much  shorter  still;  while  the  1st  is  a  mere 
rudiment,  entirely  removed  from  the  rest,  nearly  half  way  up  the 
foot.  This  bears  a  stumpy  claw  ;  the  other  claws,  though  small, 
are  well  formed,  stout  at  base,  compressed,  little  curved,  and  acute. 

The  tail  exceeds  the  head  and  body  in  length,  even  without  the 
penicillate  tuft  of  hairs  at  the  end,  which  projects  an  inch  or  more 
beyond  the  vertebrae.  It  is  of  somewhat  quadrangular  shape,  the 
flattening  being  especially  appreciable  on  the  under  side,  and  is  of 
nearly  uniform  calibre  throughout,  springing  directly  from  the 
body  without  any  basal  enlargement,  and  but  little  taper  at  the 
end.  It  is  closely  and  uniformly  clothed  with  rather  stiffisb 
hairs  for  most  of  its  length,  the  hairs  gradually  lengthening  on 
the  further  half  into  the  well-formed  terminal  brush. 

The  pelage  differs  from  that  of  the  allied  genus  Perognathus  in 
its  softness,  length,  and  fineness,  and  has  a  silky  gloss  in  life.  It 
also  lies  with  extreme  smoothness  on  the  colored  areas  of  tlie 
body ;  the  hairs  are  plumbeous  basal ly,  as  usual ;  on  the  white 
parts  they  are  unicolor  to  the  roots. 

In  the  male,  during  the  rutting  season,  there  is  an  immense 
perinteal  enlargement,  strictly  circumscribed  from  neighboring 
parts,  due  to  the  turgidity  of  the  virile  organs  within.  The  anus 
presents  in  the  centre  of  this  enlargement  with  the  sheath  of  the 
penis  just  in  front,  quite  prominent.  There  is  a  comparatively  large 
OS  penis.  In  the  female  the  anal  and  genital  orifices  are  in  still 
closer  relation  ;  the  ostium  vaginae  is  prolonged  in  front  into  a 
dependent  lobe,  occupying  the  site  of  the  i>enial  sheath  of  the 
male. 

The  pattern  of  coloration  of  Dipodomys  is  peculiar  and  diag- 
nostic of  the  genus — the  striped  tail  and  white  band  across  ibhe 
hips  are  not  found  elsewhere.  All  the  upper  parts  are  fulvous  or 
tawny  brown,  closely  lined  with  fuscous  to  a  greater  or  less 
extent  and  intensity.    Some  specimens,  with  the  least  dusky,  are 
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very  light  colored — a  pale  yellowish  cinnamon  ;  others  approach 
mouse  color,  but  even  in  the  darkest  specimens  the  decided  ful- 
vous shade  appears  at  least  upon  the  sides.  All  this  colored  por- 
tion is  plumbeous  beneath,  excepting  a  little  space  along  the 
middle  of  the  sides,  where  basally  white  hairs  have  the  tawny 
tips.  All  the  under  surface  of  the  animal  is  snow-white  to  the 
roots  of  the  hairs.  The  line  of  white  begins  on  the  side  of  the 
muzzle  and  runs  along  the  side  of  the  head,  including  the  pouch  ; 
the  entire  fore  limb  is  white ;  the  stripe  rises  a  little  on  the  side 
of  the  belly,  and  thence  runs  along  the  middle  of  the  outside  of 
the  hind  limb  from  the  knee  to  the  heel,  sending  a  sharp  white 
stripe  from  the  knee  across  the  haunches  to  the  root  of  the  tail. 
The  hind  foot  is  white,  with  a  dusky  stripe  along  the  sole.  The 
whiskers  are  partlj'  black,  partly  colorless  ;  their  conjoined  bases 
make  a  conspicuous  black  spot  on  each  side  of  the  muzzle.  There 
is  some  whitishness  in  most  cases — sometimes  altogether  wanting 
— about  the  eye,  and  a  white  patch  just  back  of  the  ear.  The  front 
of  the  ear  is  sometimes  light.  The  tail  is  dusky-slaty,  or  sooty- 
brown,  or  even  blackish,  with  a  broad,  firm  white  stripe  on  each 
side  from  base  to  near  the  tip.  At  the  extreme  base,  the  white 
usually  encircles  the  tail ;  at  the  other  end,  the  color  of  the  tuft  is 
altogether  indeterminate ;  sometimes  the  white  lateral  stripes  give 
out  before  reaching  the  end,  leaving  the  tip  entirely  dark  ;  some- 
times the  white  extends  to  the  very  end  of  the  brush,  cutting  off 
the  dark  altogether;  and  moreover,  the  white  may  encroach  upon 
the  under  side,  cutting  off  the  dark  from  more  than  half  the  tail ; 
oftener,  the  brush  is  mixed  dusky  and  white.  Thus  the  tail  may 
end  either  white  or  dark,  or  a  mixture  of  both.  It  is  as  variable 
in  this  respect  as  the  tail  of  a  skunk.  The  eyes  are  lustrous 
black ;  the  nose  pad  and  palms  flesh  colored  ;  the  claws  pale. 

In  old  museum  specimens,  long  exposed  to  the  light,  the  above 
description  may  not  be  verifiable  as  regards  any  of  the  darker 
markings  and  shades  mentioned ;  for  all  the  colored  portions  of 
the  fur  finally  fade  to  a  dull,  pale  brownish-yellow,  or  even  dingy 
yellowish-white.  Under  such  circumstances,  even  the  rich  pur- 
plish chestnut  of  a  mink,  for  example,  ends  in  dingy  whitish. 

• 

Having  thus  fully  exposed  the  general  characters  of  the  ani- 
mals of  this  genus,  it  remains  to  consider  the  mode  in  which  and 
extent  to  which  the  genus  has  become  differentiated  into  recog- 
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nizable  forms,  if  there  be  more  than  one.  Yarioua  species  hftve 
been  proposed  and  recognized.  As  these  rest  mainly  upon  size 
and  proportions,  these  points  will  Ite  first  discussed. 

The  following  tables  of  measurements  of  a  series  of  Dipodomys, 
fresh  and  alcoholic,  will  serve  to  show  whether  or  not  the  two  spe- 
cies, commonly  supposed  to  be  distinguished  by  size  and  propor- 
tions, intergrade  in  these  respects.  The  specimens  are  arranged 
without  reference  to  locality,  according  to  the  chief  point  in  qaee- 
tion,  namely,  length  of  tail. 
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The  foregoing  tablo  of  measurements  of  only  IT  specimens,  all 
•  adult,  eufllcea  to  prove  an  uninterrupted  gradation  in  size  of  every 
part  of  the  body  and  its  members.  There  is  no  break  whatever 
in  any  of  the  absolute  dimensions.  The  specimens  range,  by  mi- 
nute fractions  of  tiie  inch,  from  3.25  to  5.00  inches  in  length  of  head 
and  body,  averaging  about  4.00,  The  tail  vertebric  range  from 
5.00  to  7.00  inches,  averaging  about  5.15  ;  with  the  hairs  the  tail 
is  ftom  5.T5  to  8.00  inches,  averaging  a  little  less  than  T.OO.  The 
bind  foot  runs  from  1.35  to  1.70,  settling  at  an  average  of  1.58. 
It  will  be  obsen'cd  that  the  lengtlis  of  tail  and  feet  bear  no  con- 
stant ratio  to  each  other,  some  siiceimens  with  relatively  smallest 
feet  having  relatively  the  longest  tails.  It  will  further  be  evident 
that  absolute  lengths  of  tail  and  feot  are  not  indicative  of  geo- 
graphical limitations ;  for  the  specimens  which  arc  arranged  in 
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the  table  with  reference  to  absolute  length  of  tail-vertebrae  (with 
which  absolute  length  of  feet  is  approximately  correspondent) 
show  complete  intermixture  of  localities.  Measurements  of  a 
hundred  or  a  thousand  specimens  would  of  course  only  tend  to 
place  these  facts  in  stronger  light.  It  may  be  safely  stated  as  a 
fact,  then,  that  differences  in  absolute  size,  either  of  the  body  or 
of  any  of  its  members,  are  not  available  for  distinction  of  two 
species ;  and  furthermore,  that  no  set  of  absolute  dimensions  is 
correlated  with  geographical  distribution. 

Nevertheless,  one  cannot  fail  to  be  struck,  in  examining  the 
table,  with  the  extraordinary  discrepancy  in  relative  length  of 
the  body  and  tail.  In  No.  4871,  for  example,  the  tail  (vertebrse) 
is  only  half  an  inch  longer  than  the  head  and  body  (4.50-5.00) ; 
that  is  to  say,  it  is  but  one-ninth  of  the  head  and  body  leng^th 
longer.  In  No.  2626  the  tail  is  two  and  three-quarter  inches 
longer  than  the  head  and  body ;  that  is  to  say,  almost  twice  as 
long.  It  would  appear  improbable  that  such  unusual  difference 
as  this  should  not  signify  something  more  than  mere  individual 
variability.  In  order  to  discover  whether  or  not  the  proportion- 
ate (as  distinguished  from  absolute)  dimensions  of  body  and  tail 
may  not  lead  to  some  tangible  result,  the  following  table  is  con- 
structed, in  which  the  same  specimens  are  arranged  geographically. 
It  is  necessary  to  exclude  four  of  them  however  (Nos.  94Y8, 1349), 
from  unknown  localities,  together  with  the  two  respectively  marked 
"  California"  and  "  Rocky  Mts.,"  as  I  have  reason  to  believe  that 
these  indications  of  locality  are  not  reliable. 

Measurements. 
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ma  Moond  Ublo,  u  Ikr  u  It  goes,  lead*  to  some  lanfftble  utd 
|iracUeal  rosultx.  Mora  •pvctimins  wouUI  tuidotibt«clly  modll^ 
tbo  eiMt  flgnrea,  bot  woald,  I  think,  only  confirm  tliu  gviHintI 
■tkhmiAiit,  Uiat  tJiere  U  >  dectded  difference  in  rdatire  length  or 
hiMd  and  body  and  of  tall,  between  apeclroena  from  tlic  inierlor 
wid  those  from  the  comet  regloD.  Tliit  iiulwtiintiftl«)i,  in  effect,  tbe 
broad  distinction  esUbllibed  by  Bftird  in  18&T,  Uiongh  the  d«taiU 
glren  by  ibat  suUior  reqaire  qaKUflostlon.' 

Id  ttie  anlmflla  fl-om  the  Interior,  with  an  aremge  length  Of 
nearly  tAO  int^ea,  tbe  tail  ia  aoarcely  or  not  an  Incb  longer  tbam 
tlie  body ;  that  la  to  aay,  It  la  about  one-foortli  aa  long  again  na 
tlut  head  and  body. 

In  tlw  oowt  region  qicclmens,  with  an  average  length  of  lea* 
tbin  4  laobM,  the  tail  ii  about  two  inohoa  longer  tUan  the  bead 
■ad  body  [  that  is  to  aay,  It  U  If  any  tblng  more  than  half  aa  long 
again  as  the  body. 

The  fuet  do  not  present  any  very  tangible  charactem.  We  Qnd 
them  of  all  aisoa  ooupled  with  different  extremoa  of  tail  length. 
Kevertbeleaa  it  will  beobeerred  that  tbe  Cape  St,  Locaa  apeoimcfia 
alone  of  the  coast  series  present  small  feet,  nader  1.20;  and  that 
without  theae,  tlie  coast  serin  would  show  a  Ivngth  of  foot  of  t.CO- 
l.TO,  thus  correlated  with  the  groat4»r  length  of  tail. 

To  tjicae  data  may  be  added  aome  others,  tending  to  aubstan- 
tlote  the  diCEeroutiiLtiou  of  the  [oiaiM  oS  Iha  gonus.  The  western 
animal  averages  amaller,  and  of  more  slender  build,  with  larger 

>  H.  N.  A.  IBV!,  p.  409.—"  Whatever  tbe  number  of  species,  al)  hitherto 
delected  In  Nortli  America  belong  to  lUe  two  following  secIioaB : — 

"Section  I.  Hind  foot  not  exceeding  l.'V)  inchet,  usuallj  appreciably  lessj 
al>out  one-tliint  tbe  length  of  bead  and  body.  Tail  verlebne  about  1^  limea 
the  length  of  head  and  body  in  nature  ;  rarely  exceeding  5  Inches,  never  5J. 
D.  »rdii. 

"flection  II.  Hind  foot,  1. 00  in  cbrs,  sometimes  more  ;  always  considerably 
exceeillngl.'iO  ;  almost  half  as  long  as  bead  and  body  in  the  first  speclmcna. 
Tail  vcrlebrw  1]  limes  tbe  length  of  head  and  bo<ly,  always  exceeding  S^ 
iDcbea;  usually  from  6  to  7  Inches.     D.  pMtlippi,  1>.  iiffilit." 

Tbe  pmiMirtlona  of  bo«ly  and  tall  berc  laid  down  [  verify  exactly,  Ibougb 
the  llnilta  of  extrcmoi  given  require  lo  be  enlarged.  On  the  contrary,  Uie 
alalements  niade  reapecting  the  feet  do  not  bold  upon  exaniination  of  more 
iiiatrrinl.  In  fncl  Ibe  (ape  9l.  LucaH  are  Ibe  shurleBlfrmled  animals  of  the 
wbole  M'rie* :  and  In  one  very  large  Texas  specimen  (dry),  not  given  in  the 
table,  Ibe  fuol  ii  almost  3  laches  long. 
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ears,  and  longer  limbs,  and  especially  longer  tail.  It  is  darker  in 
color,  the  prevailing  tone  being  a  mouse-brown  overcast  with 
tawny  or  fulvous.  The  animal  from  the  interior  is  larger,  and 
noticeably'  more  stoutly  built,  with  smaller  ears,  and  shorter  limbs, 
and  particularly  shorter  tail.  It  is  lighter  in  color,  the  prevailing 
tone  being  the  peculiar  tawny  or  fulvous  of  the  genus,  deepened 
somewhat  on  a  dorsal  area  with  mouse-brown. 

These  are  simply  observed  matters  of  fact,  not  open  to  question. 
Certain  differences  which  actually  exist,  as  well  as  the  insensible 
blending  of  these  differences,  may  both  be  fairly  signalized  by  the 
following  formulae  of  nomenclature  and  description,  in  which  the 
various  names  which  have  been  proposed  are  relegated  to  their 
proper  place,  covering  diagnosis  of  typical  (t.  e.  extreme)  charac- 
ters, and  indication  of  the  region  in  which  such  form  more  espe- 
cially prevails: — 

Dipodomys  phillipsi/  Gray. 

Dipodomys  phillippu^  Gray,  Rep.  Brit.  Assoc.  1841,  70 ;  Ann.  Mag.  N. 

H.  vii.  1841,  521.     Real  de  Monte,  Mex.    (Type  of  genus.) — Gray, 

Am.  Journ.  Sci.  xlii.  1842,  885. — Wagn.,  Suppl.  Schreb.  iii.  1843, 

295.--Le  C,  Proc.  Acad.  Nat.  Sci.  Phila.  vi.  1858, 224.    (Sacramento 

Valley,  Gala.)— Gieb.,  Saug.  1855,  600.    (Compiled.)— Baird,  M.  N. 

A.  1857,  442.     (California,  etc.)— Coop,  and  Suckl.,  P.  R.  R.  Rep. 

xii.  1859,  Mamm.  pp.  100,  127. 
Dipodomys  philippic  Schinz.,  Syn.  Mamm.  ii.  1845,  93.     (Compiled  from 

Gray. ) 
Dipodomys  phillippsit,  Aud.  and  Bach.,  Q.  N.  A.  iii.  1853,  187,  pi.  130. 

(ITrom  Gray's  type.) 
Dipodomys  phillipsii,  Gray,  List.  Mamm.  Br.  Mus.  1848,  120. — Gerr.,  Cat. 

Bones  Br.  Mus.  1862,  173.— Gray,  Proc.  Zool.  Soc.  1868,  200. 
Dipodomys  phillippii,  Baird,  P.  R.  R.  Rep.  x.,  1859,  Williamson's  Route, 

Mamm.  p.  82. 
Macrocolus  halticus,  Wagn.,  Abh.  K.  Baier.  Akad.  xxii.  1845,  819;  Arch. 

f.  Naturg.  1846,  172.— Giebel,  Saug.  1855,  599.     (Compiled.) 
Dipodomys  agilis,  Gamb.,  Proc.  Acad.  Nat.  Sci.  Phila.  iv.  1848,  77.      (Los 

Angeles.)— Le  C,  Proc.  Acad.  Nat.  Sci.  Phila.  vi.  1853,  224.— A. 

and  B.,  Q.  N.  A.  iii.  1854,  339.     (Compiled).— Gieb.,  Siiug.  1855, 

600.    (Compiled.)— Bd^  Proc.  Acad.  Nat.  Sci.  Phila.  1855,  334  (San 

Diego)  ;  M.  N.  A.  1857,  414,  pi.  9,  f.  1.— Gray,  P.  Z.  S.  1868,  201. 
Dijyodomys  Tieermanni,  Le  C,  Proc.  Acad.   Nat.  Sci.  Phila.  1853,  224. 

(Sierra  Nevada.) 

'  This  name  is  found  variously  spelled  by  authors,  as  well  as  by  Gray 
himself;  but  if,  as  stated  by  Gray,  the  species  was  named  after  John  Phil- 
lips, the  rendition  here  adopted  appears  to  be  most  correct. 
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Vipodijimsn  hMrmannii,  Baird,  M,  S.  A-,  1857,  415.     (ComjHled.) 
IHpoHomyt  htrmannii.  Gray,  P.  Z.  S.  1868.  201.    (Com[riled,) 
Dipo4omy  ttagneri.'  Le  C,  Proc.  Acad.  Xst.  Sd.  Phila,  1653,  2-24.— Bd., 
M.   X.   A.  1S57,  413.      (CompUed)— Gray,  P.  Z.  S.  1868,  201. 
(Compiled.  J 

Hob.  Pacific  region  at  Urge,  from  W&Bhington  Territory  to 
C'a[ie  Bt.  Lucas ;  Nevada ;  and  portions  of  Mexico  ( Eleal  del  Monte, 
Phillips).  Specimens  examined  from  Fort  Walla-Walla,  Cape 
St.  Lucas,  and  numerons  localities  nearly  throughout  Upper  and 
Lower  California. 

Chars.  Small :  rather  under  than  over  four  inches  id  length  of 
head  and  body,  with  slender  shape,  large  ears,  long  limbs,  and 
especially  long  tail.  Tail  vertebree  2  inches  (more  or  less)  longer 
than  the  head  and  body,  bearing  a  proportion  of  about  (rather 
more  than  less)  1.50  to  I.OO.  Coloration  heary:  npper  parts  rather 
dark  mouse-brown  or  even  dusky  in  general  tone,  lightened,  espe- 
cially on  the  sides,  with  the  peculiar  tawny  shade  of  the  genus. 

This  animal  Bcr^-ed  as  the  type  of  the  genus,  described  by  Gray 
in  1S40.  It  figures  in  various  treatises,  mainly  under  compilation. 
Audubon  gave  an  excellent  i  lustration,  taken  from  the  type  speci- 
men. Macrocolui  kallicua  of  Wagner,  described  soon  afterward, 
is,  as  suggested  by  both  Gray  and  Baird,  andonbtedly  the  same 
animal,  though  no  mention  is  made  of  the  pouches.  Some  other 
unquestionable  synonyms  are  cited  above. 
Pipadonyi  phlliipii  ordi,  Woodb. 
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extension  not  precisely  known.  Specimens  examined  from  the 
Yellowstone,  Powder,  Niobrara,  Platte,  and  Arkansaw  Rivers; 
from  various  localities  in  Texas,  and  nearl}'  throughout  New 
Mexico  and  Arizona;  from  Sonora,  Durango,  and  Ooahuila,  Mexico. 

Chars.  Larger :  rather  over  than  under  4  inches  in  length  of 
head  and  body,  with  (comparatively)  stout  shape,  small  ears, 
short  limbs,  and  short  tail.  Tail  vertebrae  one  inch  (more  or  less) 
longer  than  the  head  and  body,  bearing  a  proportion  of  about 
(rather  less  than  more)  1.25  to  1.00.  Coloration  light ;  upper  parts 
nearly  uniform  tawny-brown  of  the  shade  peculiar  to  the  genus, 
darkened  a  little  with  mouse-brown  on  a  dorsal  area. 

This  form  of  the  genus  appears  to  have  been  first  noted  by  Dr. 
Woodhouse,  in  1853,  all  the  other  names  being  referable  to  the 
other.  His  specimens  were  from  El  Paso.  The  known  limits  of 
its  dispersion  were  enlarged  in  1857  to  include  the  region  of  the 
Platte;  while  specimens  still  more  recently  examined  show  that 
it  extends  northward  to  the  Yellowstone  at  least,  further  east  in 
Dakota,  Nebraska,  and  Kansas  than  was  formerly  supposed,  and 
even  reaches  to  Arkansas,  where  specimens  were  lately  procured 
at  Fort  Cobb. 


* 
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JULT  6. 

TUe  PreBident,  Br.  Rdschknbxkoxb,  in  the  chair. 
Thirteen  members  present. 
■    A  paper  entitled  "  Descriptions  of  new  Species  of  American  Land 
and  Fresh-wnter  Shells,"  by  Jas.  Lewis,  M.D.,  was  presented  for 
publication. 

On  Orlkosia  ferrugineotdes. — The  Secretary  read  the  following 
communication  from  A.  B.  Orote  : — 

Mr.  Morrison  gives  the  synonymy  of  Orthoaia  ferrugineoidee 
on  page  66  of  the  Proceedingsof  the  Academy  of  Natural  Sciences 
of  Philadelphia,  I  think  quite  incorrectly.  Whether  bicolorago, 
Guen.,  is  tins  Bame  species  or  not  Beems  doubtful.  On  the  other 
hand,  spurcata.  Walk.,  is  founded  on  blackish  Bpecimens.  In  the 
British  Museum,  the  oidinary /erruginemdes  w&s  determined  as 
bicoloraijo;  hence  in  earlier  papers  I  have  spoken  of  the  species 
under  this  name.  If  they  are  the  same,  then  bicolorago  has  priority 
for  the  species.  A  name  proposed  for  a  variety  cannot  obtain 
against  a  name  proposed  for  a  species.  The  most  important 
reference,  that  of  the  species  to  its  proper  genuB,  is  incorrectly 
omitted  by  Mr.  Morrison.  OrlkoHia  ralta  is,  also,  incorrectly 
made  synonymous.  0-  ralla  is  a  smaller  species  with  pellucid 
yellowish,  unclouded  hind  wings.  The  t.  p.  line  is  shaded  and 
dentAte  in  ralla,  dotted  in  ferruginroulf!'.  The  siibtenuinai  line 
^presented  by  distinct  interspaceal  spots  in  raila;  in  its  ally  ' 
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July  13. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 

Eighteen  members  present. 

A  paper  entitled  "  Fasti  Ornithologite  Redivivi,  No.  1,  Bar- 
tram's  Travels,"  by  Elliott  Coues,  M.D.,  was  presented  for  pub- 
lication. 

Pelvis  of  Hadrosaurus. — Prof.  B.  Waterhouse  Hawkins  re- 
ferred to  his  remarks  of  last  summer  regarding  the  position  of 
the  so-called  clavicles  of  Hadrosaurus.  Ilaving  drawn  a  figure 
of  the  skeleton,  he  explained  the  impossibility  of  disposing  of 
those  bones  in  the  position  of  clavicles.  A  comparison  of  the 
skeleton  of  Hadrosaurus  with  that  of  the  Ostrich  was  made,  and 
the  conclusion  drawn  that  the  ischlatic  position  assigned  to  the 
bones  in  question  in  the  restoration  made  for  the  Smithsonian 
Institution  was  unwarranted. 

Prof.  Cope  stated  that  he  had  lately  obtained  a  metatarsal  bone 
of  Lselaps  which  confirmed  the  views  of  Prof.  Hawkins  as  ex- 
pressed in  his  restoration  of  that  animal  made  during  his  engage- 
ment at  the  Central  Park,  New  York. 


July  20. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 

Nineteen  members  present. 

Papers  entitled  "Report  on  the  Reptiles  brought  by  Prof. 
James  Orton  from  the  Middle  and  Upper  Amazon  and  AVestern 
Peru,"  by  Edw.  D.  Cope ;  and  "  Note  on  the  Ichthyology  of 
Lake  Titicaca,"  by  Edw.  D.  Cope,  were  presented  for  publication. 

Injluence  of  Nutrition  on  Form, — Mr.  T.  Meehan  remarked 
that  the  influence  which  nutrition,  in  its  various  phases,  had  on 
the  forms  and  characters  of  plants  was  an  interesting  study ;  and 
in  this  connection  he  had  placed  on  record  in  the  Proceedings  of 
the  Academy,  that  two  species  of  Euphorbia^  usually  prostrate, 
assumed  an  erect  growth  when  their  nutrition  was  interfered  with, 
by  an  jEcidium — a  small  fungoid  parasite.  He  had  now  to  offer 
a  similar  fact  in  connection  with  the  common  Purslane — Portulaca 
oleracea — one  of  the  most  prostrate  of  all  procumbent  plants, 
which,  under  similar  circumstances,  also  became  erect. 

22 
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The  Dromru  at  ««  hmeti  Crnkker. — Mr.  Tbomas  Mwwtjy 
relbrred  to  %  diteiiMiott  befoitt  llie  Aesdony  reenlly  la  wUA  tlio 
qoettion  oooQired,  wh^ber  Ummb  pluite  vUdi  had  oontrhnMiB— 
for  oaloblng  inteoU  wmIo  avy  MUrilive  mmt  of  Uw  ioaeelt  so 
oaagfai  It  nad  bom  nwMtiitud  tittitciqwriawto  —de  in  Radtod 
with  phuitt  under  htlkmmm  and  finw  fhMi  iaaeete,  wore  qme  •• 
lieeltiiy  ee  tluMe  wUi^rMd  hod  imecte  legsleify  an^Ued  to  thon, 
md  tnie  waa  argued  to  proto  tiuit  the  plaata  veio  Mi  aetnall^ 
liiaeot  eatere» 

In  a  reeent  hotaaieal  trip  to  New  Jeraej,  lie  had  found  fai 
AUantto  Conn^,  abont  tve  irflee  fhMi  Hanunoaton,  thrae  ^eeiea 
of  Droeera;  ik  JUtfcrwdB^  D.  UmgifoUa^  and  J>.  rdMrndifoUm^ aQ 
ftowinf  near  eadi  other  in  inunenaeqoantltj.  ABof  theee  ipeJaiea 
bad  tnaeeta  of  nnaNiotta  Idnda  atladied  to  thenu  Large  nnaibem 
of  plante  had  no  ineectc  The  ^leciea  with  the  kigeit  nnnber  of 
plante  haring  ineeete  on  then^  were  In  the  order  ae  aboie  naantd 
The  ineeete  are  lidd  hy  tlie  pin-like  glandnlar  haire,  whtdi  eeeea 
to  lean  in  fkooi  aU  eidee  towarde  tlie  Ineeet — aa  tf^  fkon  Ita 
etragglee  to  ceeape,  drawn  in — and  thoe  eecnrdy  holding  it.  Tho 
remaine  of  the  ineeete  which  have  been  caiq;ht,  eem  to  oontimM 
attached  to  the  plant  for  a  long  time;  and  tbna  can  be  eeaa  wUeh 
plant  hae  had  the  benedt  of  ineeet  food— if  food  it  be»  Nodiftvw 
enoe,  however,  in  health  Of  rigor  coold  be  traced  between  thoee 
whicb  had  bad  Ineeete  and  thoee  whldi  had  had  none.  Mr.  Medhan 
did  not,  bowever,  think  that  theee  obeerratione,  or  ei^erimettte 
founded  on  anything  ther  eoueeted,  would  eettle  the  qoeetion  of 
nutrition.  Among  ooreenree  ^re  were  diacueelone  ae  to  whether 
people  were  bealtbl«r  ae  Tq;etariane  or  fleeh  eatera,  wUIe  Hgnrae 
ebowed  little  dilfortnce,  if  any,  either  way.  A  plant  might  tmA 
on  insects  wben  it  could  get  them,  and  j-et  be  no  healthier  than 
those  which  had  to  get  along  as  other  plants  did.  It  was  neces- 
sary, however,  to  the  theory  advanced  by  those  who  believed  the 
insect  catching  were  really  insect  eating  plants,  to  show  that  some 
superior  advantages  favored  the  insect  catchers.  It  was  believed 
that  the  power  to  catch  insects  was  a  develo|>ed  one — a  power  not 
jiosHCHMod  by  their  predecessors — and  developed  according  to  the 
law  of  natural  selection.  Unless  insect  catching  can  be  shown  to 
be  an  especial  advantage,  there  was  nothing  to  select.  At  any 
rntts  his  observations  on  the  Drosera  only  showed  that  all  the 
plants^  whether  with  insects  or  with  none,  were  equally  healthy. 

Some  observers  have  recorded  that  there  is  a  motion  of  the 
leaves  as  well  as  of  the  glandular  hairs  in  the  effort  to  catch 
insects;  only  one  fact  was  noticed  bearing  on  this  question,  one 
leaf  of  a  Drosera  filiformis  had  coiled  over  towanls  its  upper 
hurface  from  the  aj)ex,  and  held  an  insect  in  its  folds. 

On  thu"  Indian  Tribes  of  Costa  liica. — Mr.  G  abb  called  attention 
to  the  recently  publistunl  work  of  liancroft  on  the  Indian  tribes  of 
the  racitlc  slo|)e,  and  staicil  that,  while  he  did  not  profess  to 
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criticize  it  in  other  respects,  he  felt  bound  to  protest  against  all  of 
that  portion  relating  to  the  Indians  of  Costa  Rica. 

Heretofore,  nothing  reliable  had  been  published  on  the  subject, 
because  nothing  was  known  with  certainty.  The  scanty'  literature 
of  the  subject  has  been  based  rather  on  untrustworthy  reports 
than  on  personal  observations.  Mr.  G.  has  recentl}'  completed  a 
very  detailed  exploration  of  the  region  known  under  the  political 
name  of  Talamanca  in  Costa  Rica,  and  has  devoted  much  time  and 
care  to  the  subject  of  its  Indianology.  The  map  of  Bancroft  is 
worse  than  useless.  He  places  the  "  Talamancas"  in  the  northeast 
portion  of  the  Republic,  the  "  Blancos'^  in  the  centre,  exactly  where 
the  150,000  of  the  Spanish  inhabitants  live,  "Orotinans"  along  the 
coast  of  the  Gulf  of  Nico3-a,  the  "Yaliertes"  and  *'Ramas"  in 
Talamanca,  and  the  "  Guetares''  to  the  south  of  the  "  Orotinans." 
The  "Guatusos"  are  the  only  tribe  that  is  placed  with  even 
approximate  correctness.  The  "  Valientes"  live  in  the  Province  of 
Chiriqui,  State  of  Panama,  the  "Ramas"  belong  in  Nicaragua  at 
about  the  spot  where  the  name  is  repeated.  The  "Blancos,"  so 
called  from  Pico  Blanco,  a  mountain  in  their  country  (Talamanca), 
consist  of  three  tribes  scattered  over  southeastern  Costa  Rica. 
The  two  tribes  placed  on  the  Pacific  coast  have  no  existence,  but 
south  of  where  they  are  located  by  Mr.  Bancroft,  there  are  two 
semi-civilized  tribes,  the  Terrabas  and  the  Borucas  (or  Brunkas). 

The  Guatusos  are  implacabl}'  hostile  to  civilized  men,  and  are 
nearl}'  unknown.  Popular  report  makes  them  partially  white,  and 
they  have  been  said  to  be  descended  from  English  buccaneers.  It 
is  not  impossible  that  they  may  have  a  slight  admixture  of  Spanish 
blood,  derived  from  the  inhabitants  of  the  town  of  Esparza,  who 
were  once  driven  from  their  homes  by  the  English.  Even  this, 
however,  is  doubtful,  and  the  most  reliable  and  cautious  observers 
who  have  penetrated  the  country  or  who  have  seen  the  few  captives, 
taken  out  from  time  to  time,  agree  that  they  are  pure  Indians  in 
every  respect. 

The  Blancos,  as  the}^  are  called  b}'  the  Spaniards,  belong  to  three 
distinct  tribes,  divided  both  geographically  and  by  their  languages. 
They  are  the  Bri-bris,  inhabiting  nearly  all  of  the  watershed  of  the 
Tiliri  or  Sicsola  River,  the  Cabecars,  living  on  the  Coen  River,  and 
scattered  over  the  region  from  that  point  to  the  frontiers  of  civili- 
zation in  Costa  Rica,  and  the  Tiribis,  living  to  the  southeast  of  the 
Bri-bris,  on  the  Tilorio  River.  The  west  coast  Indians  are  the 
Terrabas,  an  offshoot  of  the  Tiribis,  and  who  still  retain  a  tradition 
of  their  emigration  from  the  old  home  of  their  tribe  to  the  more 
hospitable  plains  of  Terraba,  and  the  Borucas,  who  occupy  a 
simple  village,  and  who  seem  to  be  the  remains  of  the  original 
population  of  this  region.  These  west  coast  Indians  are  partially 
civilized,  live  under  the  municipal  and  ecclesiastical  control  of  a 
missionary  priest,  and  nearly  all  speak  Spanish.  Their  languages 
are  being  rapidly  corrupted  by  Spanish,  and  are  practically  under- 
going the  process  of  replacement.      Some  of  the  Borucas  have 


it  ia  tkttt  o«B  kii)[u^  and  bk 

0«  the  Vtkut  hMdf  tk»  pMpk  at  tha  AUvtie  slope,  [imtceud 
'  y  rtwlr  MM^y  IfiilwMi  eammtrj,aad  tkmtr  m:ur*  hmtllity  to 
.  iw  SpaaM  iMB,  ham  ntitetd  tWr  bnmgM  in  atat-li  ^tomt 
|Wriljt,»MlUMir— ■K—atawrti— hwBdftwItu!  tiionof  lh«ir 
WMMon.  0al7  rian  th«  bMfanrfag  of  Mr.  Oabt.  •  »pl<irstioo 
iMi  (ta  gOMmMMrt  flf  Ceau  IUm  obtaiaed  •  ^ttcal  fcmUiold  ia 
tbaooaatiy.  The iMilffitraaiaM the  Spniaidi  <lo«a0ot extend 
|e  the  othH-  whUe  laeH.  Ba^ieh  epnk^  people  bare  bera 
tt«dU««ith  tbtm  tor  ehcat  half  e  eBataij,  here  Klwari  traUcd 
tlMm  fiiriy,  aad  an  wpeeUd.  A  red  beard  le  tlie  \it*t  iiuiport 
latheeoBBttr.  ThaBoattefaartUauwaaoagliietn  i«  Mr.  Johg 
lijoa. a  Bahteoraaa,  who  bee  been  living  eiaoogilK-m  »  n  tmlrr 
Ibr  the  leat  d|^t«Mi  jeete,  aad  te  aofa  reqwdwl  >ikI  liioknl  ap 
U>  thea  the  aadn  cUeA.  He  ie  tiie  oalj  whtte  mm  who  hu  pvw 
■eUbUahaJ  hi»iBlf  ia  the  eoaatry,  and  Uw  esphiratkia  ohm  ita 
eaeeeei  to  hie  active  ae  aiief  etioa  ud  ejrapathjr. 

The  phjrrieal  ehaiaetwa  of  the  ladiaae  ere  a  Aon  suture,  rather 
tUckeet.  The  average  height  of  the  mea  ie  abooi  :>  r^t  4  iDcbee, 
thatof  thewoaea  eeoapleof  iaehae  leee.  Tall  meu  mk  rKtramelj 
rare,andtheveie|m>baU7BotaparaonlntheootintrjroT(>r&  foci 
10  IsebM  ia  beigU.  The  heir  at  the  heed  ie  eunr-e,  black,  end 
ahalidant,wblla Itlaalwoat  eatlrdy  ebeaat  oa  all  t>tl>cr  part*  of 
the  pereoa.  Han  and  weaaa  alike  ere  eoeaetotiii-il  to  cran-ying 
heavy  loade  reetiag  on  tha  beak  aad  enepeaded  from  thv  for.  [»:»>( 
by  a  ettfp  of  barit  doth.  In  thto  way  tb^  eany  with  eaee  horn 
60  to  16  pooDda  ea  eatite  day.  Mid  aoiae  have  been  kaowB  to  oaRT 
6  errobae  (196  poaudt)  tea  or  •  dozen  milee  in  e  day  over  roagh 
tnountsin  trails. 

Tlieir  <)resB  ia  very  Rirople.  The  men  wear  only  a  hreecb  cloth, 
a  Btrip  of  clotb,  a  foot  wide,  and  seven  or  eight  feet  long,  wound 
around  the  loins.  Tlie  women  wear  a  petticoat  made  o(  a  piece 
of  cloth  wound  round  the  \i\[is,  reaching  Trom  the  waist  to  the 
knees  and  suspended  by  a  belt.  Some  of  the  latter  wear  an 
extremely  short  chemise  or  jacket,  more  for  ornament  tban  for 
any  use  that  it  serves  in  covering  the  i>er9on.  The  men,  especially 
those  who  have  been  out  of  their  country,  are  gra<lunlly  adopting 
trowsers  or  Hhirtt,  although  the  two  garments  rarely  go  together. 
The  women  braid  their  hair,  parting  it  in  the  middle,  and  exhibit 
considerable  taste  in  its  arrangement.  Formerly,  the  men  wore 
their  hair  very  long,  gathered  into  a  queue,  wound  tightly  with 
<'loth.  and  rolle<l  into  a  flat  mass  at  the  back  of  the  head.  Others 
disposed  of  it  in  two  braids  hanging  down  the  back  like  the 
S])anish  American  women.  Now,  however,  roost  of  them  wear  it 
cut  rather  short. 

The  men  often  decorate  their  heails  with  a  tiara  of  feathers,  and 
both  sexes  paint  their  Gsccs  in  simple  patterns  on  the  cheeks,  and 
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wear  necklaces.  Of  the  latter,  the  women  wear  glass  beads,  while 
the  men  use  teeth  of  animals,  principally  the  canine  teeth  of  tigers. 
Mr.  Gabb  stated  that  he  had  submitted  to  the  American  Philo- 
sophical  Society  a  detailed  report  of  his  observations  of  the  Costa 
Rica  Indians,  with  vocabularies  of  their  several  languages. 

Compressed  Peat. — Mr.  Roberts  called  attention  to  a  piece  of 
artificially  compressed  New  Jersey  peat,  prepared  at  the  People^s 
Iron  Works,  Philadelphia,  by  Mr.  John  Cooper. 

The  peat  in  a  dry  brown  powder  was  fed  into  a  cylinder  and 
subjected  to  pressure  by  means  of  a  drop  hammer  weighing  1500 
pounds,  falling  a  distance  of  II  inches.  The  result  was  a  compact 
mass  of  a  black  color,  having  a  conchoidal  fracture,  and  the  lustre 
of  bituminous  coal. 


July  21. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Thirteen  members  present. 

The  following  resolution  was  unanimously  adopted: — 

Resolved^  That  the  Academy  of  Natural  Sciences  of  Philadelphia 
cordially  invite  the  American  Association  for  the  Advancement  of 
Science  to  meet  in  Philadelphia  in  18t6. 

Geo.  Milliken,  Jas.  B.  England,  and  Howard  A.  Kell}'^  were 
elected  members. 

Papers  entitled  "Report  on  the  Reptiles  brought  by  Prof. 
James  Orton  from  the  Middle  and  Upper  Amazon  and  Western 
Peru,"  by  E.  D.  Cope;  and  "Note  on  the  Icthyology  of  Lake 
Titicaca,"  by  E.  D.  Cope,  were  ordered  to  be  published  in  the 
Journal. 

The  Committee  to  which  they  had  been  referred  recommended 
the  following  papers  to  be  published. 
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BY  JAMES  LEWIS,  M.D. 

In  my  paper  on  the  LanO  Sbells  of  East  Tennessee,  published 
in  the  Amer.  Jouru.  Conch,  vi.,  188,  may  be  found  some  remarks 
upon  certain  sbells  treated  on  page  191  as  a  large  variety  of  Helix 
Sayii.  The  sbells  upon  wbich  tbc  remarks  here  referred  to  were 
based,  were  mutilated  specimens,  in  wbicb  some  of  the  charac- 
teristics of  tbe  species  tbey  represented  were  not  clearly  attested. 
Since  the  publication  of  the  above-mentioned  pai>er  additional 
specimens  have  been  secured,  whicb  leave  notbing  to  be  inferred 
as  to  tbe  true  cbaracter  of  the  species  whicb  is  now  untiesitntingly 
presented  as  new. 
XHodon  [Helix]  Chilhoveiniia,  Lcwig. 

Shell  of  large  size,  umbilicated,  convex-depressed ;  epidermis, 
pale  russet,  scarcely  paler  below ;  whorls  six  to  seven  witb  numer- 
ous and  somewhat  coarse  strife ;  suture  well  impressed ;  peristome 
white,  well  developed  and  widely  rejlecled,  with  &/ainl  rudimeti- 
farij  tooth  indicated  near  the  umbilical  region  ;  parietal  wall  with- 
out any  indication  of  a  tooth;  in  other  particulars  the  shell  may 
be  compared  witb  the  species  hitherto  known  as  Helix  Sayii. 

Chilhowee  Mountain,  East  Tennessee,  1869, 

1  linld  MouHtnin  (6600  feet  elevation').  East  Tei 
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to  high  elevations  on  the  mountains  in  east  Tennessee  and  western 
North  Carolina.  I  am  indebted  to  Miss  A.  E.  Law  for  all  the 
specimens  of  this  species  I  have  seen. 

Zonites  aeerra,  Lewis. 

In  the  paper  quoted  above,  on  page  190,  mention  is  made  of  a 
shell  supposed  to  be  a  variety  of  Zonites  ligerus  of  W.  G.  Binney.* 
The  shells  when  first  brought  to  notice  were  supposed  to  be 
undescribed,  but  having  characters  which  belong  equallj'  to  de- 
viissus  and  ligeynis  (Binney)  it  was  treated  as  a  variety  of  ligerus^ 
though  the  name  acerra  was  suggested  as  applicable  if  new. 

I  am  induced  b}'  a  careful  study  of  this  form  to  regard  it  as 
having  quite  as  valid  a  claim  to  be  regarded  a  distinct  species  as 
demisHus  has,  it  being  different  from  that  species  in  several  im 
portant  particulars  which,  so  far  as  I  have  traced  them,  seem  to 
be  constant.  The  notes  and  figures  given,  relative  to  this  species, 
render  a  formal  description  of  the  species  unnecessary. 

The  shell  has  a  cubic  capacity  more  than  four  times  that  of 
demisstis^  being  less  pale,  usually  more  translucent,  and  the  opaque 
portions  have  a  decided  Canary-yellow  tint. 

This  shell  is  found  in  the  elevated  lands  in  east  Tennessee  and 
western  North  Carolina,  and  no  doubt  has  been  circulated  as 
demiHsus, 


Among  the  numerous  land  shells  collected  by  Miss  Law,  in 
Knox  and  Monroe  Counties,  Tennessee,  I  found  a  few  specimens 
of  a  Zonites  very  like  Anthony's  cerinoidea  with  this  difference — 
the  shells  have  two  internal  lamellar  teeth,  in  some  cases  arisinsr 
obliquely  within  the  aperture  and  pointing  outwardly^  differing 
somewhat  in  form  from  the  teeth  of  gularis.  The  question  arises, 
is  cerinoidea  dimorphic  as  to  the  presence  or  absence  of  the  internal 
teeth  ?  I  have  numerous  examples  showing  that  the  internal  teeth 
of  gularis  are  by  no  means  constant.  If  the  shells  I  here  com- 
pare to  cerinoidea  are  really  a  variety  of  that  species,  they  may  be 

'  I  speak  of  ^^  Zonites  ligerus  ofW.  G.  Binney,''  because  I  am  aware  that 
there  are  traditions  respecting  the  species  now  generally  accepted  as  ligerus 
and  ivtertcxtus^  which  call  for  a  different  nomenclature.  The  shells  now 
known  as  intertextus  are  the  traditional ''  Helix  ligera^'*  of  Say ;  the  tradition. 
undoubtedly  having  its  origin  with  Mr.  Say,  who  surely  ought  to  have  the 
credit  of  knowing  his  own  species.  This  understanding  of  the  matter  makes 
it  quite  easy  also  to  recognize  the  claims  of  Mr.  Lee  to  the  species  he 
described  as  Uelix  Wardiana, 
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distinguished  as  var.  cuspidata.    If,  Iiowever,  tliey  should  finally 
be  considered  distinct,  the  name  may  be  retained  as  cliaracterizing 
the  species. 
Tltrina  latiiiimB,  Lewiii,  Plate  23,  flg.  7, 

Shell  very  mucli  depressed,  thin,  fVaglie,  translucent,  polished ; 
whorls  three,  very  rapidly  expanded,  with  the  incrimental  lines 
quite  conspicuous  and  crossed  by  &  few  mioroscopic,  impressed, 
revolving  lines ;  aperture  nearly  equal  to  half  the  area  of  the  base 
of  the  shell,  very  oblique,  unsymmetrically-ovate;  peristome  thiu 
and  acute,  the  cobimellar  origin  arising  from  the  axis  of  the  shell ; 
axis  imperforate ;  color  of  the  shell  amber-brown. 

Transverse  diameter  0.68  inches  =  11.3  mm.  Shorter  diameter 
41  inches^  11.9  mm.    Elevation  .27  inches  =  1.1  mm. 

Tusquita  Bald  Mountain,  at  an  elevation  of  6600  feet.  Miss  A. 
E.  Law. 

A  single  specimen  of  this  interesting  species  is  all  that  ia  at 
present  known.  It  is  remarkable  for  the  entire  absence  of  eleva- 
tion of  the  apical  whorl  above  the  anrrounding  whorls,  and  for  its 
generally  depressed  and  laterally  expanded  form.  The  color  of 
the  shell  is  very  like  that  usually  exhibited  by  translucent  speci- 
mens of  Helix  [Triodopsisj  palliata.  The  form  ofthe  shell  forcibly 
reminds  one  of  the  marine  shells  usually  designated  Sigarelun  per- 
rpecfivus.  It  will  probably  be  found  on  several  of  the  mountain 
peaks  of  cast  Tennessee  at  high  elevations. 
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Length  1.33  inches  =  34  mm.  Greatest  width  0.95  inches  =  24 
mm.  These  dimensions  are  subject  to  variation  of  an  extreme 
character. 

Ohio  Canal,  Columbus,  Ohio.     H.  M.  Moores.    (Fig.  6.) 

Michigan.     O.  M.  Dorman.    (Fig.  6.) 

In  treating  Melantho,  there  seems  to  have  been  numerous 
instances  in  which  species  have  been  misunderstood.  31.  obesus 
ha*  been  confounded  with  shells  occurring  in  New  York  with 
which  apparently  it  has  only  very  remote  relations. 

In  my  most  recent  examinations  of  Melantho^  as  it  occurs  in  a 
limited  portion  of  the  Erie  Canal,  near  Mohawk,  N.  Y.,  I  detect 
three  species  associated,  each  constant  in  its  characters  without 
manifesting  any  tendency  to  hybridism.  A  fourth  species  may 
possibl}'  be  inferred  from  a  division  of  the  various  forms  I  have 
hitherto  regarded  as  varieties  of  integer. 

To  make  this  clear  to  the  reader,  I  have  thought  proper  to  offer 
a  series  of  figures  illustrating  the  characteristics  by  which  I  have 
made  a  division. 

The  prevailing  form  is  illustrated  by  Fig.  1  of  this  series.  It 
represents  a  shell,  the  whorls  of  which  are  very  regularly  rounded 
without  au}'^  tendency  to  assume  gibbous  forms.  The  opercle  of 
the  adult  shells  of  this  form  is  very  transverse  and  narrow,  resem- 
bling that  of  the  typical  ponderosus  of  the  Ohio  River.  The 
texture  of  the  shell  is  less  solid  than  the  gibbous  forms  exhibit, 
and  the  epidermis  is  much  paler.  The  form  of  Melantho  is  here 
illustrated  by  a  specimen  more  slender  in  its  proportion  than  a 
typical  shell  should  be. 

The  gibbous  forms,  as  may  be  inferred  from  what  has  been 
written  above,  are  more  solid  in  their  texture  and  have  a  darker 
epidermis.  They  are  usual I3'  also  more  regularly  smooth^  though 
gibbous.  I  have  selected  three  examples  as  illustrations  of  the 
features  this  form  of  Melantho  displays.  Fig.  2  may  be  regarded 
as  approximating  the  least  gibbous  phase,  and  would  probablj'  be 
regarded  as  one  of  the  shouldered  specimens  of  which  DeKay 
wrote.  Fig.  3  is  a  form  which  W.  G.  Binney  confounds  with  obesus^ 
from  which  it  is  sufficiently  distinct  not  to  require  further  notice 
at  this  time.  Fig.  4  is  an  extreme  form  in  which  the  aberrant 
tendencies  of  this  race  of  mollusks  has  been  exaggerated  by 
abnormal  conditions.  These  and  many  other  forms  in  my  collec- 
tion, all  part  of  one  series,  go  far  to  show  that  it  is  unsafe  to 
attempt  to  decide  the  limits  of  species  from  a  few  specimens. 
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WiujAM  Babvejlm,  nataraUsi,  ton  of  John  BarlnM,  bolMit^ 
trnvelled  extenaiTely  in  Ihe  OnroUnM,  Georgia,  ud  Floridai  dwfi^fi 
tiio  latter  part  of  the  XYIIIth  century,  «id  wrote  and  eaoeed  to 
be  printed  a  book  in  which  hie  Joomeye  were  traced,  and  kia 
obeenratione  recorded*   Whidi  book  ie  entitled  ae  fidlowa,  to  wH: 

^Travele  |  through  |  North  k  Sooth  Carolina,  |  Georgfa^  |  Ban* 
A  West  Florida,  |  the  Cherokee  Country,  the  ezteneiTe  |  Tenltflf> 
riee  of  the  Mnecogulgee,  \  or  Creek  Confederacy,  and  the  |  Ooanlijr 
<tf  the  Ohactaws ;  |  containing  |  an  account  of  the  toil  and  natnral  | 
productions  of  tboee  regions,  toge- 1  ther  with  obeerraliona  on 
the  I  manners  of  the  Indians.  |  Embellished  with  cqn^er^pialea^ 

I I  By  William  Bertram.  |  Philadelphia:  |  printed  by  Jamea 

k  Johnson,  |  m,doo,xci." — 1  toL,  Sto,  1  p.  L,  pp.  i-xxiv,  l-6tS,  plL 

Another  edition  of  which  woric  was  issued  at  Dublin,  1718,  being 
a  reprint,  E«  «id  O.B.;  «id  fhrther  proof  of  the  appredatfon  of 
tlie  author's  labors  was  given  in  the  translation  of  the  work  into 
German,  and  ite  publication  in  that  language  at  Beriin,  in  lTtt» 
as  the  xth  toL  of  the  Magasin  ron  merkwiirdigen  neoen  Beise* 
beschrcibungen,  &c. 

Bartram  was  a  naturalist,  in  the  broadest  and  best  senee  of  the 
term,  wliose  acquirements  in  that  line  were  fairly  abreast  of  the 
times  in  which  he  lived,  and  whose  example  might  t)e  followed 
with  profit  if  not  with  pleasure  also.  He  was  a  traveller  of  the 
energy  and  |)erseverance  that  most  successful  explorers  possess. 
He  was  a  roan  of  unimpeachable  veracity,  scrupulously  exact  in 
every  circumstance  of  detail.  He  was  a  thoughtful  critic  of  nature 
for  the  love  of  it ;  and  that  he  was  a  judge  of  human  nature  is 
attested  by  his  observations  on  the  Indians:  witness  his  graphic 
account  of  the  way  the  Indian  maidens  (?)  used  to  steal  their 
lovers*  rum,  under  pretence  of  taking  a  drink,  to  peddle  it  out  to 
these  untutoreil  sons  of  the  forest  at  a  premium,  when  the  supplj 
ran  low.  To  his  other  accomplishments  he  added  that  of  humbli 
devout  Christianity,  which  was  a  frequent  element  in  the  conten 
platiou  of  Nature,  among  thoughtful  and  sincere  men,  before  8^ 
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had  been  much  subjected  to  the  scalpel  and  the  microscope — those 
mighty  props  of  tlie  theory  of  evolution,  which  now  thi*eatens  a 
revolution  in  revelation. 

The  work  reflects  the  man ;  but  upon  its  general  merits,  or 
those  of  its  author,  there  is  no  excuse  for  dwelling.  The  point 
that  chiefly  concerns  us  at  present  is,  that  Bartram,  being  a  natu- 
ralist, was  necessaril}'  part  ornithologist.  In  point  of  fact,  his 
love  of  birds,  it  is  evident  in  his  writings,  was  second  only  to  that 
love  of  plants  which  was  his  by  right  of  heritage  from  the  botanist, 
his  father;  and,  as  another  matter  of  fact,  his  book  is tliscontinu- 
ousl}'  ornithological  throughout. 

The  book  would  be  called  rare  by  no  bibliographer,  but  neither 
is  it  verj'  common  now-a-days.  It  belongs  to  that  large  semi- 
ecarce  class,  which  everj'  one  interested  in  the  subjects  treated 
knows  of,  but  which  most  persons  quote,  upon  occasion,  at  second 
hand,  until,  grown  wiser  by  experience  in  blundering,  tliej'^  feel 
the  force  of  the  scholar's  maxim,  "always  verify  quotations!" 

The  uncommonness,  then,  of  the  book  has  doubtless  had  some 
influence  upon  its  author's  rather  depauperate  ornithological 
laurels.  Then  again,  some  of  his  good  seed  (as  we  shall  see  in  the 
sequel)  fell  where  the  fowls  (one  in  particular  that  might  be  men- 
tioned) came  and  ate  it.  Once  more,  and  worst  of  all,  there  hangs 
about  Bartram  the  unsavory  suspicion  of  a  dreadful  crime — for 
the  guilt  of  which  some  better  ornithologists  than  Linnaius  have 
been  sent  to  unquotable  Coventry — I  mean  polynomialism.  So  it 
falls  out,  that  Bartram,  qua  ornithologist,  has  not  been  appreciated. 

But  the  count  against  him  for  nearly  a  century  is  not  a  true 
bill ;  the  verdict  must  be,  if  not  reversed,  radically  modified.  In 
brushing  some  of  the  dust  off  the  volume  of  travels,  as  far  as 
ornithology  is  concerned,  I  shall  take  occasion  to  prove  that 
according  to  tke  articles  of  nomenclatural  war,  the  customs  and 
precedents  in  such  cases  established,  and  the  Rules  of  the  British 
Association,  Bartram  has  not  received  his  due.  That  is  to  say, 
if  we  owe  him  an3'thing,  we  have  not  paid  him  enough ;  if  we  owe 
him  nothing,  we  have,  nevertheless,  given  him  some  tribute.  For 
we  have  let  him  doze  by  the  hearth-stone  of  nomenclature,  in  his 
polynomial  undress,  and  wakened  him  up  occasionally  when  we 
wanted  some  little  binomial  favor,  like  Vultur  atratus^  or  Corvus 
Jioridanus  or  C.  carnivorus^  for  example.  This  is  justice,  neither 
to  him  nor  ourselves.     The  greatest  stickler  of  all  for  the  conven- 
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tioniaitiM  of  MomidMue  win  «d»il,  tbat  If  my  ct  Bartnui% 
>»me«  aro  ftmikJbto,  to  «e  an  of  M»  liielilaMe  biaoiiaia  ViN 
point  is  doarar  thn  ttds;  mad  aq«Jly  indiipwUMo «o  ttofrtow 
lug  IMTopooilioMi: — 

1.  Bwrirui  wnHo  MhM^Mrt  to  ItM. 

t»  Ho  wo  Bifcil— Wjt  •yitowitiniflj,  «d  o«  ptfaw^  biaoinM^' 
oooo>ioooHy  taipriog^  Bot  if  Uo  e»M0lQiial  i^  no  to  oomi 
ogolo^  luK  ^>MB  Mt  a  ftiw  gnot  nodora  ondtiiologbti  moot  oioo^ 
loroMoot;  oowwig wfco« mmj be  ioatoaocd  Schltgal, BmmfMU^ 
SwMlofoBt  ood  otiMfOy  ia  wluMO  writliig*  ore  fraod  trioQ^ 
tlio  tkioo  tonMof  wiildi  ooeoaad  ooch  other  oonoeeolivoly  withovl* 
totorroolioo  of  ooy  kind  of  pooetaotioa  to  brbig  oboot  ovott  o 
eemUoMo  of  biooKiolity. 

fu  Setond  of  Boitnuo'to  ooaeo  ore  in  oomot  ofigOi  nnehal^ 
liogid,  ood  moay  otbero  ore  omoog  ordinary  ■ynooyafio  qyilo> 

Hone. 

4.  In  1791,  Bartnun  pobliebed  a  de9cripHve  eatakgoo  of  tkoi 
to  bim  then  known,  Birda  of  the  Baatem  United  Stalea,  SM  In 
nnmber,  in  whieh  Hat  are  introdnoed  variona  apeciea  Ibr  the  tM^ 
time  named  binomiaUy ;  aome  of  which  names  are  already  in  aaO|  oo 
Jost  said,  bnt  more  of  wbidi  have  been  ignored,  or  only  need  In 
attribntion  to  later  writers,  sspedally  Wilson. 

It  is  not  OKpeoted  to  prove  Bartram's  avidlability  to  the  aatio- 
fhetion  of  everybody ;  bnt  the  fhot  that  he  mast  be  either  mM^ 
out  altogether,  or  fiilly  accepted,  is  demonstrably  indisputable. 
Upon  this  premise,  we  set  ourselves  to  enquire  into  the  nature  of 
his  claims  \\\h>ii  our  recognition. 

At  various  pages  of  his  work,  Bartram  describes,  at  length  and 
with  particularity,  several  s|)ecies  of  birds,  to  which  he  applies 
names,  such  as  Vuliur  atratus^  Meleagria  americana^  and  Tan- 
talus pietus.  These  accounts  leave  no  question  open  but  that 
touching  the  author*s  method  of  nomenclature. 

Hut  the  main  ornithological  interest  of  the  work  centres  in  the 
List  Bartram  gives.  If  Wilson  was  the  father  of  American  Orni- 
thology, as  he  has  been  styled,  Bartram,  Imck  to  whom  the  pedi* 
gret'  of  many  names  is  traceable,  was  certainly  the  grandfather  of 
that  vigorous  offspring.  His  statement  of  United  States*  birds  is 
one  of  the  earliest  of  those  which  are  of  any  s|>ecial  account,  and 
which  trt'at  exclusively  of  this  subject,  while  its  extent  and  general 
|le^tim^nce  entitle  the  author  to  rank  among  the  fathers.     Hia 
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practical  availability,  however,  for  nomenclatural  purposes,  is 
another  question,  to  be  decided  mainly  upon  our  interpretation  of 
his  summary  of  215  birds  as  "a  mere  list  of  names,"  or  as  a  bond 
fide  descriptive  catalogue. 

What  is  a  description  ?  It  is  any  intelligibly  indicative  phrase. 
It  may  be  extended  to  a  treatise,  or  be  comprised  in  a  single  word. 
Diagnosis  is  condensed  description,  to  exclusion  of  non-essential 
particulars.  Length  of  terms  is  obviously'  no  criterion.  Defini- 
tion, diagnosis,  description,  are  practically  convertible  terms.  No 
one  can  fail  to  perceive  that  Bartram  has  treated  every  one  of  his 
species  with  description,  diagnosis,  or  definition,  and  left  no  doubt 
of  his  meaning  in  the  majority  of  cases.  Even  in  the  cases  of  his 
shortest  definitions,  it  is  only  by  shutting  our  e3'^es,  with  a  tight 
squeeze  too,  that  we  can  fail  to  perceive  that  names  such  as 
Bartram  uses,  are,  like  names  in  general,  originally,  the  essence 
of  description.  And  in  any  event  the  "  mere  name"  theory  can 
onl}'  be  urged  as  an  objection  to  a  part  of  Bartram's  species,  some 
of  them  being  described  at  length,  to  the  letter  as  well  as  in  the 
spirit  of  the  law.  No  one  can  claim  that,  e.  g.,  Bartram's  nos.  105, 
or  274,  or  181,  are  not "  described,"  or  that  they  are  precluded  from 
recognition,  because  they  occur  in  an  article  where  some  other 
species  may  not  be  described.  Nor  is  there  any  essential  diflfer- 
ence  between  the  mode  of  treatment  of  these  species,  and  of  no.  93 
for  instance,  where  Bartram  says  "  Fringilla  fusca,  the  large 
brown  white  throat  sparrow."  Nor,  to  take  an  extreme  case,  as 
no.  100,  has  anj'  one  any  doubt  what  Bartram  meant  in  saying 
'*  Sturnus  stercorarius,  the  cowpen  bird  ?" 

For  those  who  cling  to  the  "mere  name"  theory,  there  is  an 
argument  in  reserve.  As  Dr.  Sclater  has  well  observed,  in  treating 
of  zoogeographical  areas,  the  distribution  of  a  species  is  as  much 
one  of  its  attributes,  as  any  matter  of  form,  size.  Or  other  physical 
property.  Description,  of  course,  may  be  based  upon  any  quality 
that  pertains  to  the  object.  Now  Bartram  prefaces  his  list  with 
a  set  of  formularized  descriptions  of  geographical  distribution, 
migration,  or  nidification,  which  he  has  caused  to  apply  severally 
and  individually  to  every  one  of  his  species,*  by  the  use  of  certain 
perfectl}'^  well   understood   typography.     The   fact,  therefore,  is 

•  Excepting  no.  161,  where  no  asterisk  appears,  by  evident  oversight  or 
typographical  error. 
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establiehed,  that  Bartram'a  birds  arc  described  as  well  ae  named. 
Tlic  accuracy  and  pertinence  or  the  reverse,  of  his  descriptions,  is 
immaterial  to  the  point  at  issue;  his  species  are  simply  to  be 
identified,  upon  the  principles  applied  and  by  the  means  employed, 
in  all  other  cases,  by  ornithological  experts. 

Bartram's  method  of  nomenclature  only  remains  for  discus- 
sion; and  in  this  matter  much  might  be  said  pro  and  con.  The 
gist  of  the  case  is,  as  already  said,  that  he  is  systematically  bino- 
mial on  principle,  with  occasional  lapses,  which,  however,  do  not 
invalidate  his  system  any  more  than  the  simitar  deviations  from 
strict  binomiality  in  the  above-mentioned  cases  of  Schlegcl  or 
Bonaparte.  It  is  not  to  the  point  to  argue  a  difference  in  intent  or 
meaning  ase.ff. between  Bonaparte  and  SchlegeVe  Loxia euro irostra 
rubrifasciala,  and  Bartram's  Loxia  roslro  forficalo ;  for  in  either 
case  the  trinomial  result  is  tbe  same.  Iti  fact,  in  such  cases,  it 
may  be  replied  with  greater  force,  that  through  ignorance,  over- 
sight, or  for  other  reason  Bartram  simply  failed  to  give  a  name  at 
all ;  his  Loxia  rostro  forflcato,  for  instance,  being  described,  but 
not  named.  This  point  is  at  any  rate  as  well  taken  as  the  objec- 
tions to  Bartram's  binomiality  can  be.  As  to  the  form  of  his 
nomenclatural  and  diagnostic  phrases,  it  may  be  observed,  they 
are  in  close  accord  with  the  custom  of  the  day.  "  Parus  cedrus, 
UTOpygio  flavo,  the  yellow  rump"  (no.  115)  is  thoroughly  en  regie, 
and  to  claim  that  "  P.  aureus  vertice  rubro,  the  yellow  red  pole" 
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Bartram's  List  is  here  reproduced,  verb.  lit.  punct.^  saving  only 
omission  of  certain  superfluous  subheads  of  liis,  and  insertion  of 
numbers  whereby  cross-reference  with  the  commentary  which 
accompanies  is  facilitated.  To  ensure  accuracy,  the  press-proofs 
are  corrected  from  the  original,  not,  as  usual,  from  the  MS.  copy. 


[Bartram's  Descriptive  Catalogue  of  the  Birds  of  the  Eastern 
United  States.    (Trav.  N.  &  S.  Car.  &c.,  l?91,'  pp.  2S8-296.0] 

[p.  288.  ] 

Being  willing  to  contribute  my*  mite  towards  illustrating  the 
subject  of  the  peregrination  of  the  tribes  of  birds  of  N.  America, 
I  shall  subjoin  a  nomenclature  of  the  birds  of  passage,  agreeable 
to  my  observation,  when  on  my  travels  from  New-England  to  New- 
Orleans,  on  the  Missiippi,  and  point  of  Florida. 

Land  birds  which  are  seen  in  Pennsylvania,  Maryland,  Virginia, 
N.  and  S.  Carolina,  Georgia  and  Florida,  from  the  sea  coast  West- 
ward, to  the  Apalachian  mountains,  viz. 

*  These  arrive  in  Pennsylvania  in  the  spring  season  from  the 
South,  which  after  building  nests,  and  rearing  their  young,  return 
again  southerl}^  in  the  autumn. 

[p.  289.  ] 

f  These  arrive  in  Pennsylvania  in  the  autumn,  from  the  North, 
where  they  continue  during  the  winter,  and  return  again  the  spring 
following,  I  suppose  to  breed  and  rear  their  young;  and  these 
kinds  continue  their  journies  as  far  South  as  Carolina  and  Florida. 

J  These  arrive  in  the  spring  in  Carolina  and  Florida  from  the 
south,  breed  and  rear  their  young,  and  return  south  again  at  the 
approach  of  winter,  but  never  reach  Pennsylvania  or  the  Northern 
States. 

II  These  are  natives  of  Carolina  and  Florida,  where  they  breed 
and  continue  the  year  round. 

T[  These  breed  and  continue  the  year  round  in  Pennsj^lvania. 

'  The  Dublin  edition,  1793,  contains  numerous  mere  typographical  differ- 
ences, for  better  or  worse. 

2  The  pagination  of  the  work  is  erroneous,  in  just  this  place,  the  number- 
ing of  pp.  289,  290,  being  repeated,  and  p.  294  being  numbered  *'492.'^ 
Curious  trap  for  unwary  citators  at  second  hand  ! 
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I.  t  Strix  arcticua,  capite  levi  corpoi-e  toto  niveo,  the  great  white 

owl. 
2   Tf  Strix  pythaules,  capite  aurito,  corpore  rufo,  the  great  horned 
owl. 

3.  f  Strix  mazimus,  capite  aurito,  corpore  niveo,  the  great  horaed 

irhite  owl. 

4.  If  Strixacclaraator,capitclevi,corporegriaco,the whootiiigowl. 
6,  f  Strix;  peregrin ator,  capite  aurito,  corpore  versicolore,  the  sharp 

winged  owl, 

6.  If  Strix  assio,  capite  aurito,  corpore  fermginio,  the  little  screech 

owl. 

7.  II  Vultur  aura,  the  turkey-bazzanl. 

8.  II  Vultur  saura,  the  white  tailed  vulture. 

9.  II  Vultur  atratus,  black  vulture,  or  carrion  crow. 

[p.  290.] 

10.  Tf  Falco  regalia,  the  great  grey  eagle. 

II.  ^  F.  leucocephalus,  the  bald  eagle. 

12.  *  F,  piscatorius,  the  fishing  eagle. 

13.  ^  F.  Aqnilinus,  cauda  ferrug.  great  eagle  hawk. 


Coiiuneatary  on,  tin  foregoing  Lift. 

1.    NiCTEA  KIVKA. 

3.  Bubo  viuoinianus. 

3.  Bubo  viroinianus  var.  arcticus,  Caaain,  ex  Strix  a 
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14.  ^  F.  gallinarius,  the  hen  hawk. 

15.  T  F.  pullarius,  the  chicken  hawk. 

16.  *  F.  columbarius,  the  pidgeon  hawk. 

17.  T  F.  niger,  the  black  hawk. 

18.  *  F.  ranivorus,  the  marsh  hawk. 

19.  *  F.  sparverius,  the  least  hawk  or  sparrow  hawk. 

(a) 

20.  II  Falco  furcatus,  the  forked  tail  hawk,  or  kite. 

21.  II  F.  glaucus,  the  sharp  winged  hawk,  of  a  pale  sky-blue  colour, 

the  tip  of  the  wings  black. 

22.  II  F.  subcerulius,  the  sharp  winged  hawk,  of  a  dark  or  duskj' 

blue  colour. 

23.  II  Psitticus  Caroliniensis,  the  parrot  of  Carolina,  or  parrakeet. 

14,  15.  Neither  determinable.  May  be  young  of  No.  13,  or  some  other 
Buteo^  or  Accipiter  cooperi, 

16.  Falco  columbarius. 

17.  Archibuteo  SANCTijOHANNis.  (J.,  lugopus ,  Skuct.  Amer.) 

18.  Circus  hudsonius. 

19.  Falco  sparverius. 

20.  Elanoides  porficatus;  F.  furcatus^  Linn.,  1766;  F.  forficatus^ 
Linn.,  1758 ;  Nauclerus  furcatus^  Vig. ;  Nauclerus  forficatus,  Ridgw.,  1874. 

21.  Elan  us  GLAUCUS  (Bartr.)  I  The  description,  the  ascribed  habitat, 
together  with  the  note  of  form  and  habit  respecting  this  species  and  Nos. 
20,  22,  and  their  allocation  together  under  MilvuSy  leave  no  doubt  whatever 
of  Bartram^s  meaning.  This  then  is  the  bird  commonly  known  as  Elanus 
leucurus,  after  Temminck,  over  which  name  glaucus  has  tenable  priority. 

22.  IcTiNiA  SUBC^RULEA  (Bartr.)  1  The  same  complete  identifica- 
tion obtains  in  this  case  as  in  that  of  No.  21.  The  nomenclature  is  strictly 
binomial,  the  description  accurate  as  far  as  it  goes,  the  habitat  correctly 
given,  and  the  additional  evidence  irrefragable.  The  bird  is  that  subse- 
quently described  by  Wilson  as  Falco  mississippiensis,  and  commonly 
known  as  Ictinia  mississippiensis,  which  specific  name  must  give  way  to 
Bartram's. 

23.  CONURUS  CAROLINEN8I8.    Further  account,  p.  301. 

[  (a)  Bartram  ranges  the  next  three  species  under  a  separate  subhead, 
**Milvu8.  Kite  Hawk."  And  says  in  a  footnote ;  **Kite  Hawks.  These 
are  characterised  by  having  long  sharp  pointed  wings,  being  of  swift  flight, 
sailing  without  flapping  their  wings,  lean  light  bodies,  and  feeding  out  of 
their  claws  on  the  wing,  as  they  gently  sail  round  and  round'' — a  very  good 
diagnosis  of  a  milvine  bird.  ] 
23 
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24.  *  Corvua  camivoms,  the  raven, 

25.  II  C,  maritimus,  the  great  eea-side  crow,  or  rook. 

26.  if  C.  frugivorus,  the  common  crow. 

2T.  If  C.  criatatiis,  a.  pica  glandaria,'  the  blue  jay. 

28.  Tf  C.  Floridanus,  pica  glaodaria  minor,  the  little  jay  of  Florida. 

29.  T[  Oracula  quiscula,  the  purple  jackdaw  of  the  sea  coast. 

[p.  28B  bii.] 

30.  *  Gracula  purpurea,  the  lesser  purple  jackdaw,  or  crow  black- 

bird. 

31.  *  Cuculua  Carolinienais,  the  cuckoo  of  Carolina. 


34.  CORTua  CARNIVORUS,  Bartr.  I  This  name  waa  adopted  for  the 
American  raven  in  1858,  by  Prof.  Baird,  whoac  example  has  been  followed, 
williout  question  or  hesitation,  bj  all  subsequent  American  writera  n'ho 
separate  it  from  C.  corax.  Yet  it  is  a  bare  name,  unaccompanied  b;  even 
the  semblance  of  a  description,  excepting  that  implied  in  the  use  of  the 
asterisk. 

25.  CoRvuB  MARITIMUS,  Bartr.  1—C.  ouifragat,  Wils.  This  is 
evidently  the  fish  crow,  allhough  it  must  be  conceded  that  the  eipresaion 
'great'  ia  inapplicable.  In  marliing  it  |,  Bartram  correctly  indicates  the 
restriction  of  its  habilat  in  comparison  with  that  of  the  Raveu  or  of  tlie 
Common  Crow. 

26.  CORVL'B  FRUGIVORUS,  Bartr,  \—0.  americanut,  Aud.  Here  is  n 
case  eiactlj  parallel  with  that  of  No.  24.  "(7,  earnitorun,  tbe  raven ;"  "C 
frugivorus,  the  common  crow."  To  be  consistent,  authors  must  either  cease 
to  »ay  Corvw  carnitorui,  or  else  say  Uorvnt  frugitorui  too.    Cousistency 
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32.  II  Picus  principalis,  the  greatest  crested  woodpecker,  having  a 

white  back. 

33.  *  P.  pileatus,  the  great  red  crested  black  woodpecker. 

34.  *  P.  erythrocephalus,  red  headed  woodpecker. 

35.  *  P.  auratus,  the  gold  winged  woodpecker. 

36.  ^  P.  Carolinus,  the  red  bellied  woodpecker. 
3T.  Tf  P.  pubescens,  the  least  spotted  woodpecker. 

38.  ^  P.  villosus,  the  hairy,  speckled  and  crested  woodpecker. 

39.  ^  P.  varius,  yellow  bellied  woodpecker. 

40.  ^  Sitta  Europea,  gray  black  capped  nuthatch. 

41.  f  Sitta  varia,  ventre  rubro,  the  black  capped,  red  bellied  nut- 

hatch. 

42.  f  Certhia  rufa,  little  brown  variegated  creeper. 

43.  *  C.  pinus,  the  pine  creeper. 

44.  *  C.  picta,  blue  and  white  striped  or  pied  creeper. 

45.  *  Alcedo  alcyon,  the  great  crested  king-fisher. 

46.  *  Trochilus  colubris,  the  humming  bird. 

47.  *  Lanius  griscus,  the  little  grey  butcher-bird  of  Pennsylvania. 

48.  *  L.  garrulus,  the  little  black  capped  butcher-bird  of  Florida. 


32.  Campephilus  principalis. 

33.  Hylotomus  pileatus. 

34.  MeLANERPES  ERYTHROCEPHALUS. 

35.  COLAPTES  AURATUS. 


Bartram  has  all  his  Wood- 
peckers right,  under  prior  and 
tenable    names ;     and    his    list 


36.  CE..TURU8  CAnoMKUs.  ^  '"•='«?««  ^J^fy  <>"«  "^  ^^^  ^ast 


em  United  States,  excepting  P. 
querulus.  No.  32,  for  **  white 
back"  read  **  white  beak." 


37.  PiCUS  PUBESCENS. 

38.  PiCUS  TILLOSUS. 

39.  Sphyropicus  varius. 

40.  Sitta  carolinensis. 

41.  Sitta  canadensis.  Here  is  obviously  the  origin  of  Wilson^s  term, 
8.  varia, 

42.  Certhia  RUFA  (Bartr.)  !  Nomenclature  binomial,  and  description 
diagnostic ;  the  name  should  stand  with  those  who  separate  the  bird  from 
the  European. 

43.  Dendrceca  pinus  (Bartr.)  I  The  name  is  universally  attributed  to 
Wilson,  but  we  here  see  its  original  source. 

44.  Mniotilta  varia.  **Blue  and  white"  is  an  evident  slip  for  "  black 
and  white."  Here  and  in  other  cases  it  is  evident  that  Bartram  drew  up  his 
list  from  memory. 

45.  Ceryle  alcyon. 

46.  Trochilus  colubris. 

47.  collurio  borealis  ? 

48.  collurio  ludovicianus. 
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49.  •  L.  tyrannus,  the  king  bird. 

50.  *  MuBcitapa  nunciola,  ttie  pewit,  or  black  cap  flycatcher. 

51.  *  M.  cristata,  the  great  created  yellow  bellied  flycatcher. 

52.  *  M.  rapax,  the  lesser  pewit,  or  brown  and  greenish  fiycatcher. 

53.  *  M,  subviridis,  the  little  olive  cold,  flycatcher. 

[p.  2S0  bit.} 

54.  *  Muacicapa  cantatrix,  the  little  domestic  flycatcher  or  green 

wren. 

55.  *  M.  sylvicola,  the  little  red  eye'd  flycatcher. 

56.  *  Columba  Carolinieiisis,  the  turtle  dove. 

57.  II  C.  passerina,  the  ground  dove. 

58.  f  C.  migratoria,  the  pigeon  of  passage  or  wild  pigeon. 

59.  *  Alauda  magna,  the  great  meadow  lark. 

60.  f  A,  campestris,  gutture  flavo,  the  sky  lark. 

61.  t  A.  migratoria,  corpoie   toto    ferrugineo,   the   little    brown 

lark. 
63.  ^  Turdus  migratorius,  the  fieldfare  or  robin  redbreast. 

63.  *  T.  rufus,  the  great,  or  fox  coloured  thrush. 

64.  *  T.  polyglottos,  the  mocking  bird. 


48.  Ttraknus 

60,  Saiobms  fi 

Wilson's. 

61.  Myiarchcs 


Muieicapa  Tiiunciola  is  Bartram's,  not,  originally, 
Miieckava  ra-pax  is  Barlramian.  i 
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65.  *  T.  melodes,  the  wood  thrush. 

66.  *  T.  minimus,  vertice  aurio,  the  least  golden  crown  thrush. 

67.  *  Oriolus  Baltimore,  Baltimore  bird  or  hang  nest. 

68.  *  0.  spurius,  the  goldfinch  or  icterus  minor. 

69.  *  Merula  flammula,  sand-hill  redbird  of  Carolina. 

70.  *  M.  Marilandica,  the  summer  red  bird. 

71.  *  Garrulus  australis,  the  yellow  breasted  chat. 

72.  *  Lucar  lividus,  apice  nigra,  the  cat  bird,  or  chicken  bird. 

73.  ^  Ampelis  garrulus,  crown  bird,  or  cedar  bird. 

74.  ^  Meleagris  Americanus,  the  wild  turkey. 

75.  ^  Tetrao  lagopus,  the  mountain  cock,  or  grous. 


65.  TuRDus  MusTELiNUs.  Another  case  of  Bartramian  origin  of  an 
ascribed  Wilsonianism. 

66.  Seiurus  auricapillus. 

67.  Icterus  Baltimore. 

68.  Icterus  spurius. 

69.  Not  recognized.    (Pyranga  rubra  ?) 

70.  Pyranga  ^estiva. 

71.  IcTERiA  VIREN8  (L.,  1758).—/.  viri'dts,  Auct.  See  p.  302,  for  further 
account,  where  the  bird  is  called  Motacilla  trochilus, 

72.  LUCAR  CAROLiNENSis  1  That  the  diagnostic  expression  **  apice 
nigra,'*  is  a  slip  for  **  vertice  nigra''  is  seen  on  reference  to  p.  299,  where 
further  account  of  the  cat  bird  is  given.  Bartrain's  specific  name,  com- 
monly ascribed  to  Wilson,  is  antedated  by  the  Linntcan ;  but  his  curious 
generic  term  is  not  so  easily  disposed  of.  It  is  exactly  coequal  with  the 
subsequent  Felivox  of  Bonaparte,  and  Oaleoscoptes  of  Cabanis ;  and,  for 
those  who  place  the  cat-bird  in  the  same  genus  with  the  mocking-birds,  will 
be  considered  also  equivalent  to  Mimus,  Boie.  What  is  to  be  done  in  this 
case  ?  The  name  is  probably  meaningless,  and  in  fact,  looks  like  a  mis- 
print ;  but  if  all  barbarous  and  meaningless  names  are  to  be  excluded  on 
these  scores,  the  revolution  in  nomenclature  would  be  very  great.  **  Xwcrtr" 
is  no  worse  than  **t7(?^^,"  which  some  years  since  occasioned  the  issue 
between  Prof  E.  Forbes  and  Dr.  J.  E.  Gray.  Lucar  is  a  very  nice  point 
as  it  stands,  and  as  such  is  commended  to  the  consideration  of  ornithologists. 

73.  Ampelis  cedrorum.    Full  account,  p.  298. 

74.  Meleagris  A3IERICANA  Bartr. !  The  wild  turkey  is  fully 
described  at  pp.  14,  83,  at  the  latter  under  the  name  of  M.  oeeidentalis, 
Bartram's  name  is  among  the  current  quotations,  and  I  recently  adopted  it, 
subspecifically,  as  the  designation  of  the  Eastern  United  States  form,  as 
distinguished  from  the  Mexican,  or  true  M,  gallopavo,  Linn. 

75.  Undetermined.  No  Lagopus  nor  true  Tetrao  inhabits  Pennsylvania. 
Can  Bartram  have  intended  the  Cupidonia,  which  formerly  ranged  east- 
ward? 
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76.  ^  T.  tympanuB,  the  pheaBant  of  Pennsylvania. 
77-  Tf  T.  minor,  8.  coturnix,  the  quail  or  partridge. 

78.  *|[  Loxia  cardinalis,  the  red  bird,  or  Yirginia  nightingale. 

79.  t  L,  rostro  foi'ficato,  the  cross  beak. 

80.  *  L.  cerulea,  the  blue  cross  beak. 

[p-  391.] 

*  Emberiza  oryzivora,  (1)  the  rice  bird.* 
J  E.  livida,  the  blue  or  slate  coloured  rice  bird. 

*  E.  varia,  (2)  the  pied  rice  bird. 
^  Linaria  ciris,  the  painted  finch,  or  nonpareil. 

*  L.  cyanea,  the  blue  linnet. 
^  Carduelus  Americanus,  the  goldfinch. 
■f  C.  pinus,  the  lesser  goldfinch. 
f  C.  pusiluB,  the  least  finch. 

*  Fringilla  erythrophthalma,  the  towhe  bird. 
I  F.  purpurea,  the  purple  fincb. 
f  F.  canabina,  the  hemp  bird. 
■f  F.  rufa,  the  red,  or  fox-coloured  ground  or  hedge  sparrow. 


*  <1  3)  Are  Eenerally  supposed  to  be  male  and  female  of  the  same  species 
(2)  or  the  pied  rice  bird  the  male,  and  (1)  ar  Uie  yellow,  the  female. 
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93.  t  F.  fusca,  the  large  brown  white  throat  sparrow 

94.  *  Passer  domesticus,  the  little  house  sparrow  or  chipping  bird. 

95.  *  P.  palustris,  the  reed  sparrow. 

96.  *  P.  agrestis,  the  little  field  sparrow. 

97.  t  P*  nivalis,  the  snow  bird. 

98.  *  Calaudra  pratensis,  the  May  bird. 

99.  *  Steruus  predatorius,  the  red  winged  sterling,  or  corn  thief. 

100.  *  S.  stercorarius,  the  cowpen  bird. 

101.  *  Motacilla  sialis,  the  blue  bird.    (Rebicula  Americana,  Cat.) 

102.  *  M.  fluviatilis,  the  water  wagtail. 

103.  *  M.  domestica  (regulus  rufus)  the  house  wren. 

104.  ^*  M.  palustris,  (reg.  minor)  the  marsh  wren. 

105.  *  M.  Caroliniana,  (reg.  magnus)  the  great  wren  of  Carolina, 

the  body  of  a  dark  brown,  the  throat  and  breast  of  a  pale 
clay  colour. 

106.  *  Regulus  griceus,  the  little  bluish  grey  wren. 

107.  t  R.  cristatus,  the  golden  crown  wren. 

93.    ZONOTRICHIA  ALBICOLLIS. 

94.  Spizella  domestica  (Bartr.)  !— iS.  sociaUs,  Auct.  In  his  Obs. 
Wils.,  Bp.  speaks  of  Fringilla  domestica,  Bart.,  as  the  8.  socialis^  but  does 
not  adopt  it,  simply  because  he  referred  the  bird  to  Fringilla,  in  which  genus 
there  was  already  a  Linnsean  domestica, 

95.  Melospiza  palustris  ( Bartr. ) !  The  name  is  commonly  attributed 
to  Wilson. 

96.  Spizella  AGRESTIS  (Bartr.)  !— /S.  pusilla,  Auct.  The  name  has 
already  been  mentioned  in  this  connection  by  Bonaparte. 

97.  JuNCO  HYEMALis.    The  same  term,  nivalis,  is  used  by  Wilson. 

98.  Undetermined. 

99.  Agel^ds  phceniceus.  Evidently  the  origin  of  Wilson's  Sturnus 
predatorius, 

100.  Molothrus  ater  (Bodd.). — if.  pecoris,  Gm.,  Auct.  So  far  as  I 
know,  Bartram  is  alone  in  the  use  of  the  specific  name  stercorarius, 

101.  SlALIA  SIALIS  (L.). 

102.  Seiurus  noveboracensis. 

103.  Troglodytes  DOMESTICA  (Bartr.)  \—Trog,aedon,  Vieill.,  Auct. 
Wilson  took  his  name  from  Bartram,  and  Bonaparte  recognizes  its  source., 

104.  CisTOTHORUs  PALUSTRIS  (Bartr.)!  The  name  is  currently 
ascribed  to  Wilson. 

105.  Thryothorus  ludovicianus. 

106.  polioptila  cierulea. 

107.  Regulus  satrap  a. 
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[p.  292.] 

f  R.  cristatus  alter  vertice  rubini  colorie,  the  ruby  crown 
wren.    {G.  Edwards.) 

*  R.  pecegrinua,  gutture  flavo,  the  olive  coloured  yellow 

throated  wren. 

*  Ruticilla  Americana,  the  redstart. 

**  Luscinia,  8.  philomela  Americana,  the  yellow  hooded  tit- 
mouse. 

*  Parua  cristatus,  bluish  grey  crested  titmouse. 
^  P.  Europeus,  the  black  cap  titmouse. 

*  P.  luteus,  the  summer  yellow  bird. 

*  P.  cedrus,  uropygio  flavo,  the  yellow  rump. 

■  P.  varius,  various  coloured  little  finch  creeper. 

*  P.  peregrinuB,  little  chocolate  breast  titmouse. 

*  P.  aureus  vertice  rubro,  the  yellow  red  pole. 

*  P.  aurio  vertice,  the  golden  crown  flycatcher. 

*  P.  viridis  gutture  nigro,  the  green   black   throated   fly- 

catcher. 

*  P.  alis  aureis,  the  golden  winged  flycatcher. 

*  P.  aureus  alis  ceruieis,  the  blue  winged  yellow  bird. 

*  P.  griccus  gutture  luteo,  the  yellow  throated  creeper. 
**  Hirundo  pelasgia,  oauda  aculeata,  the  house  swallow, 

*  H.  purpurea,  the  great  purple  martin. 
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126.  *  H.  riparia  vertice  purpurea,  the  bank  martin. 
121.  *  H.  cerdo,  the  chimney  swallow. 

128.  X  Caprimugus  lucifugus,  the  great  bat,  or  chuck  wills  widow. 

129.  *  C.  Americanus,  the  night  hawk  or  whip  poor  will. 

130.  II  Grus  clamator,  vertice  papilloso,  corpore  niveo  remigibus 

nigris,  the  great  whooping  crane. 

Lp.  293,] 

131.  f  G.  pratensis,  corpore  cinereo,  vertice  papilloso,  the  great 

savanna  crane. 

132.  ^  Ardea  herodias,  the  great  bluish  grey  crested  heron. 

133.  *  A.  immaculata,  the  great  white  river  heron. 

134.  *  A.  alba  minor,  the  little  white  heron. 

135.  X  ^'  purpurea  cristata,  the  little  crested  purple  or  blue  heron. 

136.  *  A.  varra  cristata,  the  grey  white  crested  heron. 

131.  J  A.  maculata  cristata,  the  speckled  crested  heron,  or  crab- 
catcher. 

138.  *  A.  mugitans,  the  marsh  bitem,  or  Indian  hen. 

139.  *  A.  clamator,  corpore  subceruleo,  the  quaw  bird,  or  frog- 

catcher. 

140.  X  ^'  subfusca  stillata,  the  little  brownish  spotted  bitern. 

126.    COTYLE  RIPARIA. 

127.  Ch^tura  pel  agio  a  bis. 

128.  Antrostomus  carolinensis.  Called  (7.  rufus  at  p.  154,  where  dis- 
tinguished from  the  whippoorwill. 

129.  Antrostomus  vociferus,  plus  Chordeiles  popetue,  these  two 
species  being  confounded  by  Bartram,  as  by  his  predecessors.  In  using  the 
term  americana^  Wilson  afterwards  restricted  it  to  the  Ohordeiles, 

130.  Grus  Americana. 

131.  Grub  canadensis.  Bartram's  names  for  the  two  cranes  are  among 
their  current  synonyms  ;  the  birds  are  well  described,  as  at  pp.  201,  220. 

182.  Ardea  herodias. 

133.  Herodias  egretta. 

134.  Garzetta  candidisbima.     Not  binomially  named. 

135.  Florida  CiBRULEA.     Not  binomially  named. 

186.  Undetermined,  and  not  binomially  named. 

187.  Undetermined,  and  not  binomially  named. 

188.  BoTAURUs  MUGITANS  (Bartr.)!~5.  lentiginosa^  Mont.  An  Ardea 
Btellaris  var.  minor,  Gm.,  has  been  quoted  by  some  for  this  bird,  but  no 
such  term  occurs  in  Gmelin,  who  gives  the  American  bird  as  B,  Botaunis 
freti  hudsoni,  after  Brisson  (p.  636). 

139.  Nycti ARDEA  GRI8EA  (Bodd.). — N,  gardsni^  Auct. 

140.  Undetermined,  and  not  binomially  named. 
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141.  X  A.,  violacca,  the  created  blue  biteni,  (called  poor  Jobe.) 

142.  *  A.  viriscens,  tbe  green  bitem  or  poke. 

143.  *  A.  viriacena  minor,  the  lesser  green  bitern. 

144.  *  A.  parva,  the  least  brown  and  striped  bitern. 

145.  *  Platalea  ajaja,  the  Bpoonbilt,  seen  as  far  North  as  Alata- 

maha  river  in  Qeorgia.    [aj 

146.  J  Tantalus  loculator,  the  wood  pelicane. 

147.  J  T.  nlber,  the  white  Spanish  curlew. 

148.  X  '^-  fuscus,  the  dusky  and  white  Spanish  curlew. 

149.  II  T.  pictus,  (Ephouskyka  Indian)  the  crying  bird,  beautiMly 

speckled. 

150.  II  T.  Ichthyophagus,  the  gannet,  perhaps  little  different  from 

tbe  Ibis. 

151.  II  Numeniua,  alba  varia,  the  white  godwit. 

152.  ^  N.  pectore  rufo,  the  great  red  breasted  godwit 

tp.  864,  wrongly  marked  "492."] 

153.  ^  K.  Americana,  the  greater  godwit. 

154.  ^  N.  fluvtalts,  the  red  shank  or  pool  snipe. 

155.  7  N.  magnua  rufua,  the  great  sea  coast  curlew. 

141.  Ntctiardea  vioLACEA. 

142.  BUTORIDES  TIRBaCEKB. 

143.  BUTORIDES  TIRESCEHB,  bit. 

144.  Ardbtta  EXiLis. 


NATURAL  80IEN0ES  OF  PHILADELPHIA.  355 

56.  *  N.  minor  campestris,  the  lesser  field  curlew. 
51.  Tf  N.  cinereus,  the  sea  side  lesser  curlew. 

58.  *  Scolopax  Americana  rufa,  great  red  woodcock. 

59.  *  S.  minor  arvensis,  the  meadow  snipe. 

60.  *  Tringa  rufa,  the  red  cootfooted  tring. 

61.  T.  cinerea,  gutture  albo,  the  white  throated  cootfooted 
tringa. 

62.  *  T.  vertice  nigro,  black  cap  cootfooted  tringa. 

63.  ^  T.  maculata,  the  spotted  tringa. 

64.  ^  T.  griceus,  the  little  pond  snipe. 

65.  ^  T.  fusca,  the  little  brown  or  ash  coloured  pool  snipe. 

66.  ^  T.  parva,  the  little  trings  of  the  sea  shore,  called  sand  birds. 

67.  *  Morinella  Americana,  the  turnstone  or  dottrill. 

68.  f  Cj'gnus  ferus,  the  wild  swan. 

69.  f  Anser  Canadensis,  the  Canadian  goose. 
TO.  f  A.  aliis  ceruliis,  the  blue  winged  goose. 

71.  t  A.  fuscus  maculatus,  the  laughing  goose. 

72.  f  A.  branta,  corpore  albo,  remigibus  nigris,  the  white  brant 

goose. 
173.  t  A.  branta  grisca  maculata,  the  great  particoloured  brant, 
or  grey  goose. 

166.  Undetermined. 

157.  Undetermined.     {Totanus  semipalmatusf) 

158.  Philohela  MINOR.     (Not  binomially  named.) 

159.  Undetermined. 

160.  Undetermined.     (Certainly  no  Phalarope.) 

161.  Undetermined.     (Not  a  Phalarope.) 

162.  Undetermined.   *( Not  a  Phalarope.) 

163.  Tringoides  macularius. 

164.  Undetermined. 

165.  Undetermined. 

166.  Ereunetes  pusillub  plus  Tringa  minutilla. 

167.  Strepsilas  interpres.    Breeding  in  Penna.  I    I  guess  not. 

168.    CtGNUS  AMERICANU8. 

169.  Branta  canadensis. 

170.  Anser  CiBRULEscENS,  Linn.    Bartram  was  wiser  here  than  some  of 
his  successors  have  been. 

171.  Anser  gambeli. 

172.  Chen  hyperboreus. 

173.  Branta  bernicla. 
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174.  f  Anas  fera  torquata  msjor,  caput  et  collum  viridi  splenden- 
tis,  dorsum  grisco  fuscum,  pectore  rufesceate  speculum 
violacrum,  the  great  wild  duck,  called  duck  and  mallard. 

115.  t  A-  nigra  maxima,  the  great  black  duck. 

176.  t  -A-  bucephala,  the  bull-neck  and  buffaloe  head, 

177.  t  A.  Bubcerulea,  the  blue  bill. 

178.  f  A.  leucocephala,  the  black  white  faced  duck. 

179.  t  A.  caudacata,  the  sprig  tail  duck. 

180.  f  A.  rustioa,  the  little  brown  and  white  duck. 

[p.  295.] 

181.  t  A.  principalis,  maculata,  the  various  coloured  duck,  his 

neck  and  breast  as  tho'  ornamented  with  chains  of  beads. 

182.  I  A.  minor  picta,  the  little  black  and  white  duck  called  but- 

terback.  , 

183.  *  Anas  eponsa,  the  summer  duck. 

184.  f  A.  discors,  the  blue  winged  teal. 

185.  f  A.  migratovia,  the  least  green  winged  teal. 

186.  *  A.  flstulosa,  whistling  duck. 

187.  f  Mergus  major  pectore  rufo,  great  fishing  duck 

188.  t-  M.  cucuUatus,  the  round  crested  duck. 

189.  *  Colymbus  migratorius,  the  eel  crow. 

190.  II  C.  Floridanus,  the  great  black  cormorant  of  Florida,  having 

a  red  beak. 
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191.  II  C.  colubrinus,  cauda  elongata,  the  snake  bird  of  Florida. 

192.  ^  C.  musicus,  the  great  black  and  white  pied  diver  or  loon. 

193.  f  Colymbus  arcticus,  the  great  speckled  diver. 

194.  ^  C.  auritus  et  cornutus,  the  little  eared  brown  dobekick. 

195.  ^  C.  minor  fuscus,  the  little  crested  brown  dobekick. 

196.  X  Phaeaton  aethereus,  the  tropic  bird. 

197.  ^  Larus  alber,  the  great  white  gull. 

198.  ^  L.  griceus,  the  great  grey  gull. 

199.  ^  L.  alba  minor,  the  little  white  river  gull. 

200.  II  Onocratalus  Americanus,  the  American  sea  pelicane. 

201.  II  Petrella  pintada,  the  pintado  bird. 

202.  ^  Rhynchops  niger,  the  shearwater  or  razor  bill. 

203.  X  Pelicanus  aquilus,  the  frigat  or  man  of  war  bird. 

204.  X  P.  sula,  the  booby. 

205.  X  Sterna  stolida,  the  sea  swallow,  or  noddy. 

[p.  296.] 

206.  *  Charadrus  vociferus,  the  kildea  or  chattering  plover. 

207.  *  C.  maculatus,  the  great  field  spotted  plover. 

208.  *  C.  minor,  the  little  sea  side  ring  necked  plover. 

209.  *  Hematopus  ostrealegus,  the  will  willet  or  oister  catcher. 

191.  Plotus  anuinga.    Described  very  fully  at  p.  132. 

192.  Colymbus ? 

193.  Colymbus ? 

194.  podiceps  cornutus. 

195.  podiceps ? 

196.  Phaethon  aethereus  ? 

197.  Larus  argentatus  ? 

198.  Larus  argentatus  juv.  ? 

199.  Chrcecocephalus ?   Sterna ? 

200.  Pelecanus ?     There  is  nothing  to  show  which  species  is 

meant.     The  name  is  the  same  as  that  Audubon  subsequently  gave  to  the 
white  pelican. 

201.  Procellaria ? 

202.  Rhynchops  nigra. 

203.  Tachypetes  aquilus. 

204.  Sula  fiber. 

205.  Angus  stolidus. 

206.  ^gialitis  vocifera. 

207.  Charadrius  virginicus  or  Squatarola  helvetica. 

208.  ^gialitis  semipalmata  or  -^g.  mbloda. 

209.  H^ematopus  palliatus. 
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210.  II  Fulica  Floridan&,  the  great  blue  or  slate  coloured  coot  of 

Florida. 

211.  *  BalluB  Yirginianus,  the  soree  bird  or  little  brown  rail,  also 

called  widgeon  in  Pennsyl. 

212.  X  K-  aquaticus  minor,  the  little  dark  blue  water  rail. 

213.  *  'R.  rufus  Americanus,  the  greater  brown  rail. 

214.  II  R.  major  subccrulous,  the  blue  or  elate  coloured  water  rail 

of  Florida. 

215.  *  Phoenicopterns  ruber,  the  flamingo,  seen  about  the  point  of 

Florida,  rarely  as  far  N.  as  St.  Augustine,    [a] 


SIO.    FULlCA  AMKKICANA. 

911.  Hallus  tiboiniakub  or  Forzana  Carolina. 

312.  PoRZANA  CAROLINA  adult? 

218.    RALLna  LONOIROSTRIS  or  R.   ELROAHS. 

214-    OaLLINULA  OALEATA?   Or  PORPHTRIO  MARTINICA  f 

215.  Ph<emcopterus  ruber. 

Summary. — Total,  215  species,  of  which  52  are  undetermined 
in  the  foregoing  commentary.  Of  the  163  recognized  species, 
many  are  here  given  new  speciQc  names,  the  binomial  ones  of 
which  are  to  be  adopted  if  found  to  have  priority,  otherwise  to  be 
entered  among  current  quotations  of  synonyms.  Of  the  many 
new  binomial  and  identifled  names,  20  are  believed  to  have  pri- 
ority.   Of  these  20,  5  are  already  in  general  employ,  on  Bartram's 
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August  3. 
The  President,  Dr.  Rusohenberger,  in  the  chair. 
Seventeen  members  present. 

The  following  papers  were  presented  for  publication  : — 

''  On  the  Batrachia  and  Reptilia  obtained  during  the  Exploration 
of  Talamanca,  Costa  Rica,  by  Wm.  M.  Gabb."     By  Edw.  D.  Cope. 

"On  the  Reptilia  obtained  by  Dr.  John  M.  Bransford,  U. S. N., 
during  the  survey  of  Nicaragua  of  18T4."     By  Edw.  D.  Cope. 

"Studies  of  the  American  Falconidee."  By  Robt.  Ridgway. 
"No.  III.  Monograph  of  the  genus  Micrastur." 

"On  the  Food  and  Nidification  of  certain  North  American 
Birds."     By  Thomas  G.  Gentry. 

"On  the  occurrence  of  Uranium,  Silver,  Iron,  etc.,  in  the  Ter- 
tiary Formation  of  Colorado  Territory."     By  E.  L.  Berthoud. 

On  the  Cretaceous  Beds  of  the  Oalisteo. — Prof.  Cope  laid  on  the 
table  a  stitched  copy  of  his  memoir  on  the  vertebrate  fauna  of  the 
cretaceous  period  in  the  we^t,  being  Vol.  II.  of  the  4to.  series  of 
Hayden's  Reports  of  the  U.  S.  Geological  Survey  of  the  Territories. 

Prof.  Cope  made  some  remarks  on  a  paper  recently  published 
by  the  American  Philosophical  Society,  entitled  the  Geological 
Relations  of  the  Lignitic  Groups  of  the  Cretaceous,  by  Prof.  John 
J.  Stevenson.  While  he  regarded  the  paper  as  a  valuable  contri- 
bution to  the  literature  of  the  subject,  he  thought  that  some  asser- 
tions of  the  author  required  notice.  Thus  his  remark  that  verte- 
brate life  is  too  imperfectly  preserved  to  be  ordinarily  of  much 
service  alone  [in  fixing  geological  horizons]  could  not  be  con- 
curred in  by  students  of  the  extinct  vertehrata,  A  similar  state- 
ment respecting  fossil  remains  of  plant-life  is  the  following:  "  Such 
is  the  record  of  plant-life — a  record  little  better  than  a  blank,  with 
here  and  there  a  few  markings,  many  of  which  are  too  indistinct 
to  be  deciphered."  This  view  would  naturally  not  be  acceptable 
to  students  of  fossil  plants,  nor  could  it  in  the  nature  of  things 
be  true.  Plants  offer  too  many  tangible  structural  features  to  be 
worthless  as  evidence,  and  the  only  remark  which  can  be  justly 
made  in  criticism  of  the  paleophytologists  is  that  they  have  not 
always  correlated  their  results  with  those  of  the  paleontologists. 
The  failure  to  insist  on  the  tertiary  character  of  the  vegetation 
of  the  Fort  Union  beds  of  the  West,  would  have  rendered  less 
prominent  the  most  important  generalization  yet  derived  from  the 
study  of  that  horizon,  viz.,  that  a  cretaceous  fauna  was  contem- 
porary with  a  tertiary  flora. 
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Prof.  Cope  took  the  opportunity  of  correcting  a  misapprehen- 
sion which  had  arisen  with  respect  to  the  age  of  the  Qalisteo  aaod- 
stones  of  New  Mexico.  Prof.  Stevenson  remarke  that  "a  careful 
comparison  of  this  section,  as  given  by  Dr.  Hayden,  with  the  de- 
tails of  the  geology  along  Dr.  Newberry's  route  from  Santa  Fe 
westward,  as  given  in  Ives'  report,  will,  I  think,  satisfy  everybody 
that  Dr.  Hayden  has  by  some  oversight  inverted  the  order,  and 
that  the  Qalisteo  group  underlies  the  coal  group.  The  Qalisteo 
group  is  unquestionably  the  Triassic,  as  abundantly  appears  from 
the  description  of  that  system  in  New  Mexico,  by  Newberry  and 
LecoDte."  Prof.  Cope  had  studied  the  Qalisteo  sandstone  both 
on  Qalisteo  Creek  and  on  the  eastern  slope  of  the  Zandia  Moun- 
tains. In  both  localities  be  found  it  to  underlie  cretaceous  No.  3, 
without  the  intervention  of  a  coal  bed.  He  therefore  supposed 
it  to  be  above  the  coal,  as  stated  by  Dr.  Hayden,  and  a  member 
of  the  cretaceous  series,  differing  from  some  of  the  beds  only  in 
its  red  color.  Its  resemblance  to  the  Trias  he  believed  to  be 
accidental. 

The  death  of  Wm.  E.  Whitman  was  announced. 


AUQCST  10. 
The  President,  Dr.  RcBOHENpEROER,  in  the  chair. 
Nineteen  members  present. 
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Mr.  Joseph  Wfllcox  stated  that  he  had  observed  latelv  the 
flight  of  grasshoppers  in  Colorado.  On  a  cloudy  aflerooon  the 
insects  were  on  the  wing,  high  in  the  air,  in  countless  multitudes. 
A  party  of  several  persons  were  riding  in  a  carriage  and  the  ques- 
tion of  probable  rain  was  discussed.  Suddenly  the  grasshoppers, 
with  great  unanimity,  descended  to  the  ground,  the  scene  remind- 
ing one  of  a  furious  snow-storm.  In  two  or  three  minutes  no 
grasshopper  could  be  seen  in  the  air,  and  in  a  short  time  it  com- 
menced to  rain.  Soon  afler  the  rain  ceased  to  fall,  the  insects 
took  flight  again,  but  in  the  course  of  half  an  hour,  without  any 
particular  indication  of  rain,  they  suddenly  plunged  to  the  earth 
again.  Soon  after  this  it  rained  again.  This  process  was  re- 
peated three  times  on  that  afternoon,  and  each  descent  was  fol- 
lowed by  a  fall  of  rain. 

Genesis  of  Cassidaria  striata^  Lam. — Mr.  Gabb  called  atten- 
tion to  a  series  of  specimens  illustrating  the  genesis  of  a  recent 
species  of  mollusk.  About  1S50.  Geo.  B.  Sowerby  described  a 
fossil  from  the  Miocene  formation  of  Santo  Domingo,  under  the 
name  of  Cassidaria  laevigata,  which  differed  from  the  recent  form 
C.  striata^  Lam.,  in  being  a  much  more  solid  shell,  with  a  broader 
body  whorl,  with  decided  varices,  more  expanded  outer  lip,  mark- 
edly pro<luced  in  a  posterior  lateral  direction,  little  or  no  trace  of 
teeth  on  the  inner  lip.  and  with  a  polished  surface,  or  showing  only 
obsolete  traces  of  striation  on  the  adult  shell.  The  young  speci- 
mens, however,  are  alwaj's  striated,  the  inner  lip  is  more  v  less 
crenulated.  and  the  outer  lip  is  not  so  expanded  as  in  the  adult. 
On  comparing  adults  of  laevigata  and  striata,  no  conchologisl 
would  hesitate  for  a  moment  in  calling  them  distinct  species. 
Later,  a  form  was  described  b\'  R.  J.  L.  Guppy  from  a  deposit  in 
Jamaica,  of  the  same  geological  age  as  the  Dominican  beds,  and 
which  differs  in  the  adult  stage  from  the  Dominican  fossils  in 
having  the  juvenile  characters  jKjrsistent :  that  is  to  say,  the 
spire  is  higher,  the  not  very  strong  striation  covers  the  t»ody 
whorl,  the  thinner  inner  lip  is  crenulated  throughout  its  entire 
length,  the  outer  lip  is  less  expanded  and  the  three  varices  are  only 
visible  externally'  as  trifling  irregularities  of  the  lines  of  growth, 
although  thej*  show  internally  as  perfectly  formed  lips.  This 
form  was  called  hy  Mr.  Guppy  C  sublaevigata,  but  in  lSi3.  Mr. 
Gabb  called  attention  to  its  small  points  of  difference  and  reduec*1 
the  name  to  the  grade  of  a  sj'nomyn  of  laevigata,^  Later,  Mr. 
Gabb  has  discovered,  in  the  Pliocene  deposits  of  Costa  Rica,  an- 
other shell,  in  which  the  progression  of  characters  is  continued. 
The  spire  is  still  higher,  the  lips  less  crenulated,  the  varices 
suppressed,  the  surface  striation  more  marked,  and,  in  short,  the 
Costa  Rica  shell  can  hardlj'  even  be  calle<l  a  variety  of  C.  striata, 
so  close  is  it  to  the  living  species  ;  and  yet  the  connection  between 

»  Tr.  Amer.  Philos.  Soc.  1873,  p.  222. 
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it  Slid  the  Jamaica  f<Mnii,  and  throi^  that  with  tlia  Doadoiaaa, 
is  equally  perfect.  la  ahorti  the  ahdla  from  Ooeta  Bica  and 
Jamaica  are  the  ^miaeliig  links''  betwemi  two  well-maiked  and 
diitinet  qieeies. 

CMeodM  linieoj  Conrad  (Proc.  Phila.  Acad.  18M,  p.  1W\  Cnmi 
the  Yicksbnig  Bocene,  is  a  shdl  of  an  eatifely  diftreat  ^rpci  mod^ 
despite  the  opinion  of  that  aothor,  has  no  bearing  on  tiie  ptsssiit 
qnestion.  It  is  a  true  Cossulaniai  with  imperlwt  nrioes,  and  ia 
tnbereQlated* 

BXPLAHATKNf  »  THB  FLATB. 

Fig.  1,1a,  U.    Ctee^fota*    Adult 
Fig.  S.    OoMidariA  ftom  Oosta  Rfea. 

Fig.  3.    (7.  Im^rigoU^  yonng,  fW>m  Santo  Domii^o.    Type  of  C 
stffttee^gwito,  Oi^ipy. 
Fig.  4.    O.  sMoto,  Tiamarelr. 

* 

The  foUowtng  pqiers  were  ordersd  to  be  published  in  tiie  Jonr* 
nal:  **  On  the  Batraohia  and  Bqitaia  of  Oosta  Bica.''  By&D. 
Oope. 

"^On  the  B^tilia  obtained  by  Dr.  J<dm  N.  Bransfotd,  U.8.N., 
during  ths  survey  of  Nicaragua  of  ISTi.**    By  B.  D.  0(^ 

TM  comndttee  to  which  they  had  bean  refbrred  recomaiwded  Ike 
following  papers  to  be  pubUshed: — 
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ON  THE  OGCUBBENGE  OF  TTBANimi,  SILVER,  IBON,  ETC.,  IN  THE 
TESTIAKT  FORMATION  OF  COLORADO  TERRITORY. 

BY  E.  L.  BERTHOUD. 

November  24th,  18T4, 1  was  called  upon  to  measure  and  examine 
a  coal  mine  called  the  Lyden  Coal  Mine,  six  miles  north  of  Golden, 
Colorado  Territory.  The  measurement  and  the  examination  were 
required  to  ascertain  precisely  what  the  explorations  to  that 
date  had  done  towards  striking  and  opening  up  one  of  the  largest 
beds  of  tertiary  coal  that  lie  in  the  upturned  stratification  of  the 
Northern  Colorado  Coal  Field,  which  the  exhaustive  examinations 
and  reports  of  Professors  Hayden,  Lesquereux,  Cope,  Gardner, 
and  Mauris  on  the  coal  fields  of  the  eastern  slope  of  the  Rocky 
Mountains  have  so  largely  elucidated  ;  but  where  close  proximity 
to  the  cretaceous,  and  the  "  delusion*^  of  a  local  inversion,  have 
given  some  cause  for  doubts  on  the  part  of  eminent  geologists 
as  to  the  real  position  of  the  beds.  But  conceiving  that  this  point 
is  now  settled,  it  appears  that  the  "  raison  d^^tre"  of  the  dispute 
lies  in  offending  cretaceous  moUusca,  that  in  Wyoming  are  found 
regularly  above  beds  of  lignite  coal,  whose  position  is  inferentially 
identified  with  that  of  other  formations  lying  above  them  that  are 
confessedly  acknowledged  to  be  tertiary ;  until  the  general  "homo- 
logies" or  succession  of  beds  in  Wyoming  Territory  are  more 
definitely  settled,  and  compared  rigorously  with  our  Colorado 
lignite  deposits  of  like  age,  we  must  admit  them  by  force  of  evi- 
dence as  cretaceous. 

But  in  the  Colorado  coal  formation  east  of  the  mountains  the 
cretaceous  fossils  we  find  at  the  base  of  the  Rocky  Mountains  are 
invariably  west  of  the  outcrop  of  coal,  and  in  the  descending  series ; 
thus  we  are  compelled  to  believe  that  this  is  no  longer  a  question 
for  argument,  and  we  shall  speak  of  this  coal  field  as,  without 
doubt,  a  tertiary  deposit.  The  Lyden  coal  mine  of  Jefferson  Co  , 
Colorado  Terr.,  lies  in  Section  Twenty-eight  (28),  Township  2  S., 
Range  10  west,  C.  T.,  about  1^  miles  east  of  the  metamorphic  and 
eruptive  rocks  of  the  five  ranges  of  the  Rocky  Mountains.  The 
trend  of  the  outcrop  of  cretaceous  and  tertiary  strata  that  here 
are  locally  known  as  "Hogbacks"  is  N.  11°  to  N.  19^  west,  which 
is  also  that  of  the  coal  beds  intercalated  in  the  tertiary  shales, 
clays,  and  sandstones.     The  coal  and  its  accompanying  walls  are 
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but  (h^  occuioiuJly  <lip  6",  1",  8^  to  t 


n«  lordta  sod  nine  Ilea  In  kb  oblong  ridge,  ItoUted  moetljr  In 
m  SBall  buta  of  croaion  ooe  mile  north  of  Kftlston  Creak. 

Th*  lidgv,  with  its  weatber-wom  cmsteliat«cl  amntnit,  !■  TW)  or 
800  Ibet  vide,  and  oearlf  one-tudf  mite  long ;  a  pandlet  outcrop  of 
entMeoiii  MndatoM^  dipping  c»t  about  SO',  and  auooceded  by 
a  rldga  of  red  iMdliom^  !■  AhokI  ooe  mile  weat  of  the  coal  oat- 
crop.  In  order  thea  to  FMoh  tiie  ooal  bed  in  the  obeapeet  and 
moat  ex|>edEtloaa  manner,  a  drift  was  started  from  the  weat 
alopo,  and,  cutting  at  right  angles  to  the  ittnitification,  reacliod 
a  diatauce  eastwardB  of  310  feet  horizontal,  and  over  SOO  feet 
below  the  top  edge  of  tJie  sandstone  outcrop.  At  abont  310  Ibat 
from  the  entranoe  of  the  drift  a  smalt  rein  of  ooal  was  ptaratA 
through,  about  15",  than  two  moru  larger  beds,  making  nlttrgitlur 
•boat  fiva  ftaA  of  good  ooal  in  three  beds.  Penetrating  east  aoma 
iHt  iNt  bqrond  the  last  ooal  bed,  the  miners  w<-ri:  aatouishol  to 
Andfin  pUMoTtbe  ton  to  twdro  feet  coat  bed,  tlio  object  of  UiHr 
•Mnb, SB  emeedingly  hard  black  vein  ofmiiioinl  matter,  conlain- 
laitgMdM  of  brUllaitt  quartz  ci-ystals,  and  small  veins  of  p^TKea, 
Ibo  hOB^JTMnlMd  nlaara]  fntl  of  a  green  ocbrey  powder,  with  vrlna 
of  dtaloadooj,  and  email  orango-colored  crystids  anil  oooc retinas. 

Upon  further  examination  I  found  that  Uils  mineral  rdu,  re. 
nembtlng  a  very  dark  bard  iron  ore,  bad  ap|iareiitlv  beea  thrust 
up  from  below  as  a  "dike,"  that  it  had  taken  the  place  of  and 
d(.'strojed  the  coal  \xd  that  it  had  apparently  obliterated ;  that 
the  country  rock,  a  soft  sandstone  with  clny  shale  or  fine  clay, 
was  disrupted,  fragmentary,  and  in  irregular  order,  the  intruded 
"(\iki;"  having  the  appearance  of  being  the  produce,  or  at  least  at 
one  time  subjected  to  lieat;  yet  the  a<Ijaeent  rock  is  but  little  if 
any  changed,  anil  in  the  vein  we  find  everywhere  in  small  particles 
unconsumed  coal,  but  more  particularly  in  the  honeycombed  por- 
tions of  the  mineral. 

Altogether,  from  the  peculiar  appearance  of  the  intruded  "  dike," 
and  its  violent  intercalation  in  the  recent  tertiary  strata,  we  find 
a  complete  substitution  of  the  coat  took  place  in  ttiis  part  of  the 
coal  outcrop,  for  by  digging  upwards  good  coal  is  found  above 
tlie  '^ilike,"  for  another  drift  has  been  extended  nearly  200  feet 
or  more  in  a  northerly  direction  on  the  workable  coal  bed.  But 
in  this  drift,  after  entering  on  the  coal  bed  from  the  south  end 
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of  the  "Hogback,"  in  over  60  feet  distance  the  "dike?"  or  bed 
of  metara Orphic  iron  ore,  etc.,  was  reached,  cutting  off  the  coal 
completely.  Upon  following  upwards  the  face  of  the  intruded 
bed  of  ore,  the  "big  coal  bed"  was  again  reached  in  fifteen  feet 
vertical  elevation.  The  mine  was  worked  for  a  long  distance 
northwards,  until  a  sudden  flow  of  choke-damp  killed  all  the 
miners,  when  the  last  named  drift  was  abandoned,  and  the  new 
drift  driven  crosswise  to  locate  and  open  up  the  workable  coal 
bed. 

Havin<r  selected  different  varieties  of  the  ore  that  the  intruded 
"dike"  contains,  and  having  them  analyzed,  I  find  that  the  in- 
truded "dike"  carries  from  2  to  -j^  per  cent,  of  uranium,  and  8  oz. 
bullion ;  that  iron  is  present  in  a  large  proportion,  but  no  zinc 
or  manganese.  The  coal  is  of  the  same  general  quality  as  the  Mur- 
phy, Coal  Creek,  and  Golden  coal.  It  is  metamorphosed  lignite, 
and  contains  47  to  51  per  cent,  carbon,  13^  to  19^  per  cent,  of 
water,  4j  to  5  per  cent,  ash,  35  to  32^  per  cent,  volatile  matter. 
The  fossil  vegetation  of  the  shale  and  coal  bed  sandstones  contain 
fossil  leaves  of  cinnamomum  platanus,  pharagmites,  magnolia 
platan  us,  and  juglens,  etc.  etc.  One  and  one-half  miles  southwest 
of  this  mine,  and  in  the  cretaceous  outcrop  one-half  mile  west  of 
Murphy's  mine,  we  find  the  summit  of  the  Hogback  formed  by  a 
"dike"  of  erupted  basalt  or  dolerite  whose  course  is  nearly  on 
the  meridian. 


Notes  on  Mr,  Berihoud^s  Paper, — Dr.  George  A.  Kcenio  re- 
marked that  the  facts  detailed  in  the  above  paper  are  of  great 
interest,  but  the  Academy  cannot  endorse  the  author's  views 
upon  the  origin  of  this  mineral  deposit.  There  was  a  time  when 
anything  unusual  in  the  earth's  architecture  was  attributed  to  the 
mischievous  agents  of  the  great  fiery  abyss. 

But  chemical  investigation  has  proved  that  all  the  fissure  veins, 
as  well  as  stratified  ore  beds,  are  the  result  of  a  long  process  of  re- 
duction, crystallization,  and  deposition  of  mineral  substance  from 
aqueous  solution. 

While  in  many  cases  the  satisfactory  explanation  of  disturb- 
anccs  in  stratified  rocks  and  especiall}*'  mineral  veins  and  ooal  beds 
is  very  difl3cult  with  our  present  knowledge,  nay  impossible,  yet 
in  this  instance,  there  is  no  difiloalty,  nor  even  anything  strange* 


Thflon  dflporft  fa  pwfcellj  eMfan—MB  wtlfc  tte 
of  Oa  eoal  bed;  wM^  ofanUfcma  han  Jewiopid 
ot eotiaban  the  «c,«adf  ■»  J— Bt,  worid  iwmI 
lndortfcadrift,ifa 

pMMMM  of  gHMOOI 

tb«  fnmmfm  «f  ignlta,  orfBd—  all  ftiM  of  IgawiM  or^ln  <it  pri- 
9ri)t mad  wukm tfce ow  depoirt ■wiogwt  totbtfiUDgflr  G>u.ure 
wtia*  br  tho  pmoBM  of  taAhntfa^  Tko  taMttnOem  may  b«rv 
bMB  syndhrMiiff  with  Uw  dopoaitkn  of  ttwomufa  Matter  ronning: 
tb*  coal  bad,  as  rodoabtodly  tba  Binaa  of  boa  aartN»at«  and 
iroaozidaala  the  eoal  bada  of  hb^  loealitfaa  wan;  or  ii  msr 
hava  talMQ  plaea  bj  'npfaweoMal  at  a  fatar  period.  To  ilwide 
aboot  than  two  wi^a,  It  woald  ba  noaaaaiy  to  omsHJw  the  de- 
poatt  Mon  doodj  thaa  baa  appamtlr  baaa  doao.  BirteiUMrof 
thBB  fa  Hnarialnt  wttk  tka  rfcinfae  gaele^Bat  tbaorfaa  aow  bBld_ 
bygnlogfatfc 
PMILADStrSU,  A«|HtUlfc,Un. 

Mr.  Qabb  imaifarl  that  wUfa  the  iteemtloB  girea  tn  Mr. 
Berthoud'e  papar  ww  lotereitteg^  tho  writer^  dadooHoa  no  crt- 
dantly  at  Cralt.  From  the  dnBriptfoo  of  tha  Ibeta  u  ^tn,  ft 
aeemed  to  bo  a  ean  of  replaeeaMBt  by  eegregaHoa,  afaaOar  to 
tbatwbM  oeeanlB  tho  mangnine  mfaia  of  "  Bod  Bodt''latho 
bsy  or  San  Frnnclaco,  where  beds  of  metamorphoMd  cretaceona 
Hhale  are  |>Mii<lomoqihiMl  by  segregated  masses  of  black  oxide  of 
mangaiieM; ;  in  many  parts  the  original  beddin;;  of  the  siliceoas 
rocli  l>c'liiK  retained,  but  the  material  consisting  of  nearly  pure 
metallic  oxide. 
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THE  PHTSIOLOOICAL  ACTION  OF  HEMLOCK  AND  ITS  ALKALOID. 

BY  B.  F.  LAUTENBACH,  M.D. 

The  ancient  Greek  physicians  possessed  a  more  accurate  know- 
ledge of  the  physiological  effects  of  conium  than  was  acquired  by 
more  modern  investigators  until  a  comparatively  recent  period. 
So  late  as  the  year  1845,  a  well-ascertained  and  carefully  observed 
case  of  poisoning  by  hemlock  disclosed  truths  respecting  its  tox- 
ical action  which  had  laid  dormant  for  centuries.  An  occasional 
raj'  of  light  has  indeed  appeared  to  those  who  from  time  to  time 
have  sought  to  determine  the  properties  of  the  plant :  but  the 
general  state  of  our  knowledge  may  be  summed  up  in  the  words 
of  a  very  eminent  therapeutist.  About  sixteen  years  ago  Pareira 
(Elem.  Mat.  Med.,  vii.)  wrote:  "In  the  present  state  of  uncer- 
tainty with  respect  to  the  real  physiological  operation  of  hemlock, 
it  is  obviously  impossible  to  lay  down  indications  or  contra-indi- 
cations  for  its  use  which  can  be  much  relied  on.'' 

Since  these  words  were  written  a  number  of  investigators  have 
appeared  in  the  field,  the  majority  of  whom  have  been  content 
with  studying  the  most  marked  symptom  of  hemlock-poisoning, 
2.  e.,  paralysis,  while  a  few  announced  idle  theories  in  regard  to 
its  action,  which  others  have  again  disproved.  Reference  to  the 
most  modern  treatises  on  therapeutics  shows  that  very  little, 
apart  from  its  bare  toxical  effects,  is  known  of  its  physiological 
operation,  and  the  little  that  is  known  is  involved  in  such  a  mass 
of  contradictory  evidence  as  to  have  led  some  authorities  to 
ignore  it  altogether. 

As  conia  represents  the  entire  active  principle  of  hemlock,  I 
shall  confine  my  observations  almost  exclusively  to  it. 

In  man  the  chief  symptom  produced,  when  conia  is  taken  in 
doses  just  sufficient  to  decidedly  impress  the  system,  is  great 
muscular  weakness;  this  is  accompanied  by  giddiness,  and  occa- 
sionally by  disorder  of  vision.  There  is  an  intense  desire  to  lie 
quiet  in  a  semi-horizontal  position,  and  owing  to  the  heaviness  of 
the  eyelids  which  now  occurs,  the  eyes  are  kept  shut,  thus  giving 
rise  to  the  impression  that  the  person  is  asleep.  On  attempting 
to  walk  the  subject's  feet  feel  as  though  they  did  not  belong  to  him, 
and  he  falls  from  his  knees  refusing  him  support.    The  pulse  is  at 
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first  increased  and  afterwarrta  decreased  in  frequency.  Sooner  or 
later,  as  ttie  drug  impresses  ttie  system,  tlie  pupils  dilate.  In  some 
persons  these  symptoms  are  accompanied,  rarely  preceded,  by 
symptoms  of  gastro-intestinal  irritation,  nausea,  and  rarely  vomit- 
ing. If  the  dose  be  a  poisonous  one,  we  have,  in  addition  to  these 
symptons,  total  failure  of  voluntary  motion  and  convulsive  move- 
ments occurring  (vide  a  case  of  poisoning  by  hemlock  leaves 
reported  by  Dr.  Bennett  in  Edin.  Med.  and  Surg.  Journ.  for  1845). 
A.  close  physiological  study  of  conia  can  best  be  made  l>y  inves- 
tigating its  effects  on  the  different  systems,  seriatim,  and  this 
method  I  shall  endeavor  to  follow. 


Physiological  Effects  on  Vegetables, 

Worcet  (Amer.  Chem.  et  Phys.  X3cix.  21,  9)  placed  a  haricot 
plant  (Phaseolus  vulgaris)  in  a  solution  of  five  grains  of  the 
extract  of  hemlock-  in  a  few  minutes  the  two  tower  leaves  curled 
at  their  extremities;  the  next  day  they  were  yellow  and  subse- 
quently died.  The  experiments  of  Schiibler  and  Zeller  (Scliwei- 
ger's  Journ.  f.  d.  Chem.  B.  1,  S.  54)  confirm  this  poisonous  action 
of  the  extract.  The  same  results  were  obtained  in  several  experi- 
ments made  by  the  writer. 

Exp.  1.  11.55  A.  M.,  placed  two  plants  (Ailanthns  glandulosus) 
of  equal  age,  growth,  etc.,  in  separate  bottles  ;  bottle  number  one 
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That  tliis  poisonous  action  of  the  extract  of  hemlock  is  due  to 
impurities  and  not  to  the  exceedingly  small  quantitj''  of  conia 
which  it  contains,  was  shown  by  the  following  experiment: — 

Exp.  4.  Placed  two  young  ailanthus  plants  in  bottles,  one  bot- 
tle containing  a  one-grain  solution  of  conia,  and  the  other  con- 
taining pure  water.  In  three  and  a  half  days  the  plant  placed  in 
water  drooped,  and  on  the  fifth  day  it  was  dry  and  brittle,  while 
the  plant  placed  in  the  conia  solution  did  not  droop  until  the 
eighth  day. 

This  experiment,  taken  in  connection  with  another  which  gave 
similar  results,  proves  that  conia,  instead  of  acting  injuriously  on 
plants,  really  preserves  them  from  decay.  As  the  alkaloid  had  to 
be  dissolved  in  a  small  amount  of  alcohol,  the  thought  suggested 
itself  that  the  preservative  action  was  due  to  the  alcohol;  but,  in 
the  experiments  made  b}'  the  writer  to  determine  this  point,  it 
was  ascertained  that  alcohol,  instead  of  acting  as  a  preservator  of 
plants,  really  hastens  their  destruction,  probably  by  coagulating 
their  albumem. 

Local  Action, 

A  study  of  the  local  action  of  the  drug  shows  that  it  causes  a 
progressive  loss  of  functional  power  in  all  the  highly-organized 
tissues  with  which  it  comes  in  contact.  Nerve-centres,  peripheral 
nerves,  muscles,  both  striated  and  unstriated,  all  succumb  to  it 
alike.  If  such  contact  be  not  continued  too  long,  the  tissue  may 
recover,  even  after  a  total  suppression  of  its  function — a  proof  that 
the  alkaloid  exerts  no  destructive  caustic  influence  upon  the  tis« 
sues,  as  was  claimed  by  Van  Praag.  Excluding  the  burning  pain 
and  the  anaesthesia  which  follow,  I  have  never  observed  any  ac- 
tion on  the  tongue  even  if  the  alkaloid  was  placed  on  this  most 
sensitive  organ  undiluted. 

In  opposition  to  the  above  conclusions  I  must  cite  the  state- 
ment of  Van  Praag  (Reirs  Journal  of  Pharmacodynamik,  lift,  i^ 
S.  33),  who  says  that  he  found  conia  to  act  as  a  caustic  whea 
locally  applied.  The  following  experiments  prove  the  correct- 
ness of  the  conclusions  above  given,  and  consequently  the  falsity 
of  .Van  Praag^s  conclusion. 

Exp.  5.  Placed  one  grain  of  conia  on  my  arm  ;  in  two  minutes, 
the  spot  was  red  and  painful,  but  in  five  minutes  on  pricking  the- 
spot  with  a  needle  no  pain  is  produced  ;  the  redness  remained 
several  hours. 
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Exp.  6.  Exposed  the  gostrocnemii  of  the  hind  extremities  of  a 
frog;  the  right  was  painted  with  a  one-grn.in  solution  of  conia. 
Ill  two  minutes  galTsnism  of  the  right  gaBtrocncmiua  did  not 
cause  it  to  contract,  while  the  left  contracts  on  slight  irritation. 
In  several  hours,  ho.wever,  the  right  gBstrocnemius  regained  its 
power  of  responding  to  galvanic  irritation. 

Exp.  ?■  Exposed  the  spinal  cord  of  a  frog,  and  applied  to  it  in 
the  dorsal  region  a  one-grain  solution  of  conia  at  11.39.  11.39^, 
voluntary  movements  have  ceased  posteriorly;  irritation  anteri- 
orly causes  no  movements  posteriorly,  while  irritation  posteriorly, 
though  it  causes  movements  posteriorly,  will  not  cause  move- 
ments anteriorly.  11.39^,  galvanization  of  the  c^d  above  the 
point  where  the  drug  was  applied  causes  movements  anteriorly 
but  none  posteriorly,  while  galvanization  below  the  point  of  appli- 
cation causes  movements  posteriorly  ;  thus  proving  that  when 
locally  applied  to  the  spinal  cord  entire  loss  of  functional  power 
occurs  at  the  point  of  application. 

The  drug  has  a  similar  action  on  the  nerve  trunks,  for  when  a 
weak  solution  of  the  alkaloid  was  applied  to  the  sciatic  nerve  of 
a  mouse  or  frog,  galvanization  of  the  nerve  above  the  point  of 
application  caused  no  contractions  iu  the  tributary  muscles,  but 
if  the  nerve  was  galvanized  below  the  point  of  application  con- 
tractions occurred  in  the  tributary  muscles. 

The  following  experiments  show  that  when  locally  applied  to 
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drug  was  given,  uuconsciousn ess  occurred,  from  which  the  animal 
could  not  be  aroused.  These  experimenters  must  have  been  mis- 
led by  the  paralysis  making  the  expression  of  pain  absolutely 
impossible  ;  in  this  state  of  affairs  the  eyelids  are  drawn  together, 
giving  still  more  the  appearance  of  sleep;  or  from  their  conia 
being  contaminated. 

The  state  to  which  I  have  just  alluded  as  resembling  sleep  is 
certainly  not  sleep,  for  when  the  abdominal  aorta  of  a  frog  is  tied 
and  conia  injected  into  the  anterior  part  of  the  body,  paralysis 
occurs  anteriorly  and  the  animal  passes  into  this  state  of  seeming 
sleep,  while  posteriorly,  voluntary  movements  continue  until  late 
in  the  case,  when  paralysis  of  the  spinal  motor  tract  prevents  all 
movements.  Had  this  been  sleep,  voluntary  movements  posteriorly 
would  have  been  absolutely  impossible.  After  taking  a  grain  and 
a  quarter  of  the  alkaloid  I  once  passed  into  this  state  of  seeming 
sleep  ;  that  this  was  not  sleep  was  shown  by  the  circumstance  that 
consciousness  was  not  lost,  though  the  power  over  the  various 
muscles  of  expression  was  entirely  gone  for  the  time  being. 

It  is  possible,  however,  that  the  brain  becomes  slightly  clouded, 
but  not  to  the  extent  to  produce  unconsciousness.  In  inducing 
complete  repose  of  the  muscular  system,  conia  powerfully  pre- 
disposes the  brain  for  sleep — brings  sleep  within  its  reach,  so  to 
speak,  but  there  leaves  it.  If  the  imagination  should  happen  to 
be  dull,  the  brain  may  accept  the  invitation,  and  sleep  occurs. 

As  the  convulsions  of  conia-poisoning  are  certainly  cerebral,  I 
shall  now  proceed  to  investigate  this  serious  symptom,  which 
really  signifies  that  death  is  imminent. 

Convulsions  were  early  mentioned  as  symptoms  of  poisoning 
by  hemlock,  but  the  cause  of  these  convulsions  had  never  been 
determined.  Christison  (Trans.  Roy.  Soc.  Ed.,  xiii.  p.  383)  im- 
agined them  to  be  due  to  a  depressing  action  on  the  spinal  cord,  ^ 
while  Damourette  and  Pelvette  (Gaz.  M^d.  de  Paris,  37,  1870) 
attributed  them  to  excitation  of  the  cord. 

It  is  very  plain  that  the  convulsions  can  be  produced  in  but 
five  different  ways :  first,  they  may  be  spinal ;  second,  they  may 
be  due  to  stimulation  of  the  peripheral  ends  of  the  motor  nerves  ; 
third,  they  may  be  caused  by  irritation  of  the  peripheral  ends  of 
the  sensory  nerves  ;  fourth,  they  may  be  muscular ;  fifth,  they  may 
be  cerebral. 

That  the  convulsions  of  conia-poisoning  are  not  due  to  irrita- 
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tioa  of  either  tite  peripbeml  motor  or  •rawry  nerres,  aor  to  uijr 
dirtct  action  on  Ibr  moaclM,  wu  r*a<)ilj  proTnl  hy  iving  ibe 
■Mntuinsl  MrrtA  of  rarions  uiinali.  U'l  then  iDjectiDg  the  drag 
Into  ItM)  knterinr  portion  of  the  bodj,  wben,  aotiviibstuidiiic  th« 
fMt  ttiat  tbn  po*t»rior  pftrt  nf  the  body  wu  eampl«t«ly  mil  off 
from  the  poiBoo,  conruluoni  occnrrvd  Bniformly  over  tha  wbol« 
bodj. 

Exp.  10.  On  «  aoiall  malt  c«t.  Tied  the  left  femoral  artery,  and, 
at  S.OI,  injected  (In  dmpa  of  the  alkaluid  into  the  peritoaettm. 
19.07.  repc-ated  clonic' cnOTuUioDBooonruTDf  the  whole  animal,  tlM 
left  Irg  maliuulDg  convulaed  after  the  uthera  are  qaleL 

Exp.  II-  On  m  very  largi;  male  cat.  Tied  tlic  abdominal  aorta, 
and  at  1 2Ji4,  Injected  six  drops  of  conia  into  the  perltoDeom- 
lUT.  apaana  all  over  the  body. 

Rap.  IS.  On  a  yonng  female  no.  Tied  the  left  femoral  rett^, 
and  at  5.5S,  injertnd  five  and  a  half  tirope  nf  the  alkaloid  into  the 
peritoneum.   A.AA,  ninviilatona,  niMt  marked  to  tlw  ligatoned  limb. 

Kxp.  IS.  Tied  the  abdominal  aoita  of  a  very  lais«  mooae. 
3.41^,  ii>)ecte)l  one  dropafcoula  Into  tlto  anterior  pan  uf  the  body. 
3.49,  conrulsiona,  mora  marked  posteriorly  than  anteriorly. 

That  the  oonruUlons  are  not  doe  to  Irritation  of  the  penpberal 
DMlor  nerves,  and  that  tliey  are  not  muaonlar,  was  also  proved  by 
thtr  following  oxperinMtnt : — 

Exp.  11.  A mpiitatei]  a  ]rg  of  a  rnt,  and  then  in}rcted  an  onnea 
of  a  grain  solution  of  conia  into  the  femoral  artery.  The  sciatic 
nerve  no  longer  caused  contractions  if  irritat«d,  but  no  spasms 
were  procluced. 

Tlic  convulsions  must,  therefore,  be  either  spinal  or  cerebral; 
the  following  experiments  prove  that  they  are  not  spinal: — 

Exp.  15.  Cut  the  spinal  cord  of  s  large  mouse  in  the  dorsal 
'region.  3.47^,  injected  one  drop  of  conia  into  the  anterior  portion 
of  the  body.  3.50,  violent  convulsions  anteriorly,  none  at  all 
posteriorly.     3.50},  the  animal  is  dead. 

Exp.  Ifi.  Cut  the  cord  of  a  large  mouse,  and  then  injected  one 
drop  of  cunia  into  the  peritoneum.  In  several  minutes  clonic 
convulsions  occurred  anteriorly,  but  none  occurred  posteriorly. 

Exp.  1 7.  On  a  young  cat,  whose  cord  had  been  cut  in  the  dorsal 
region.  On  injecting  conia,  spasms  had  occurred  in  the  anterior 
limbq,  but  none  occurred  pusterior  to  the  section. 

The  inevitable  conclusion  from  these  experiments  is,  that  the 
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convulsions  of  conia-poisoning  are  cerebral,  and  not  spinal,  as 
Christison  supposed. 

These  convulsions,  according  to  Yan  Praag  (loc.  cit.),  are 
always  tonic  in  birds  and  fishes,  but  they  may  be  either  clonic  or 
tonic  in  mammals ;  they  never  occur  in  the  batrachian,  except 
when  the  drug  is  directly  applied  to  the  brain,  when  they  invaria- 
blj'  are  present. 

Action  on  the  Spinal  Cord. — On  this  subject  the  conclusions, 
or,  more  correctly,  suppositions,  of  different  investigators  are  at 
variance.  Christison  (loc.  cit.).  Van  Praag  (loc.  cit.),  and  Verigo 
(Schmidt's  Jahrbiicher,  Bd.  cxlix.  S.  16)  say  that  it  acts  forcibly 
as'  a  depressant.  Yerigo  is  most  positive  in  his  declaration  that 
all  the  symptoms  of  conia-poisoning,  except  paralysis,  may  be 
attributed  to  its  depressing  action  on  the  cord.  Casaubow 
(Practitioner,  1869)  and  Pelvette  and  Martin  Damourette  (loc. 
cit.)  have  come  to  a  directly  opposite  conclusion,  they  believing 
that  the  drug  is  a  spinal  excitant.  Pelvette  and  Damourette  write: 
"  Its  excitability  is  but  little  influenced  by  feeble  poisonous  doses, 
since  these  do  not  produce  convulsions  at  first,  since  the  voluntary 
and  reflex  movements  persist  until  the  end  in  the  frog,  and  since 
cold-blooded  animals  succumb  without  any  marked  change  of  the 
intellectual  or  instructive  faculties."  .  .  .  .  "  With  strong  doses 
there  exists  an  undoubted  increase  of  excitability  of  the  nervous 
centres,  which  is  evidenced  bv  tetanic  movements  and  convulsive 
tremblings,  and  marked  a  little  later  by  paralysis  of  the  motor 
extremities.  All  our  experiments  place  beyond  doubt  this  exalta- 
tion of  the  spinal  motor  centres." 

There  are  several  points  in  this  statement  with  which  the  writer 
must  disagree :  first,  they  say  "  the  voluntary  and  reflex  move- 
ments persist  until  the  end  in  the  frog,  where  feeble  poisonous 
doses  are  given."  The  writer  has  given  conia  to  more  than  a 
hundred  frogs,  thirteen  of  whom  recovered,  and,  except  where  the 
principal  artery  of  a  limb  was  tied,  in  all  of  them  complete  aboli- 
tion of  voluntary  and  reflex  movements  occurred  at  some  period 
of  the  poisoning.  The  two  following  are  illustrative  experi- 
ments : — 

Exp.  18.  On  a  medium-sized  frog.  7.43,  injected  ^J^  of  a  drop 
into  the  abdomen.  7.431,  neither  voluntary  nor  reflex  movements 
can  be  excited  by  the  strongest  current  applied  to  the  sciatic 
ners^e. 
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Exp.  19.  On  a  small  frog.  2.04,  injected  gjg  of  a  grain  into  the 
abdomen.  2.08,  voluntary  and  reflex  mOTements  still  occur  ;  2.14, 
neither  voluntary  nor  reflex  movements  occur,  not  even  wlien  the 
animal  was  Irritated  by  galvanism.  In  twenty  hours  the  animal 
had  recovered  its  motive  powers  and  was  used  for  another  experi- 
ment. 

These  investigators  seem  to  imply  that  the  convulsions  are  due 
to  exaltation  of  the  motor  tract  of  the  cord,  which  is  far  from 
being  the  case,  but  as  they  were  proved  to  be  cerebral  when  speak 
ing  of  conia's  action  on  the  brain,  nothing  further  need  be  said  on 
the  subject  at  present.  Again,  these  investigators  write :  "  With 
strong  doses  there  exists  an  undoubted  increase  of  the  excitability 
of  the  motor  centres  which  is  evidenced  by  a  marked  paralysis  of 
the  motor  extremities  of  nerves."  How  paralysis  of  the  motor 
extremities  of  nerves  proves  an  excitability  of  the  motor  centres 
is  beyond  the  writer's  comprehension,  for  to  ordinary  minds 
paralysis  of  the  motor  extremities  of  nerves  is  always  associated 
with  some  depressing  influence  on  the  nervous  centres  or  on  the 
nerves  themselves. 

Further  on  in  their  remarks  these  experimenters  state  that  the 
primary  increase  in  the  number  of  respiratory  movements  is  due 
to  an  increased  excitability  of  the  bulbo-epinal  centres,  but,  as 
the  writer  ascertained,  that  when  the  pneumogasti'ics  were  cut 
and  conia  given,  no  increase  in  the  number  of  respiratory  move- 
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galvanic  current  to  produce  reflex  movements.  2.10,  the  strongest 
current  no  longer  causes  reflex  movements,  but  the  animal  con- 
tinues to  breathe  until  2.19. 

This  experiment,  when  taken  in  connection  with  thirteen  others 
which  yielded  similar  results,  proves  that  eai'ly  in  conia-poison- 
ing  there  exists  no  increased  excitability  of  the  cord,  as  is  claimed 
by  Casaubow  (loc.  cit.),  Pelvette  and  Damourette  (loc.  cit.),  for  if 
there  had  been,  the  acetic  acid  would  have  produced  reflex  move- 
ments more  rapidly,  instead  of  more  slowly,  after  injecting  the 
conia,  and  it  would  have  taken  a  much  weaker,  instead  of  a  much 
stronger  current  to  produce  reflex  movements.  These  experi- 
ments also  render  it  probable  that  the  action  on  the  cord  is  one 
of  depression,  but  this  is  uncertain,  as  the  later  symptoms  of  de- 
pression might  be  caused  by  the  paralysis  of  the  terminal  extrem- 
ities of  the  efferent  nerves.  To  obviate  this  source  of  error,  all 
the  bloodvessels  of  a  frog's  leg  were  tied  and  the  experiments  re- 
peated. 

Exp.  21.  On  a  large  frog.  Tied  all  the  bloodvessels  of  the  left 
posterior  extremity,  carefully  excluding  the  nerves ;  the  weakest 
current  that  would  cause  reflex  movements  in  the  injured  limb 
was  then  determined.  3.58,  injected  one-eighth  drop  of  conia.  3.59, 
acetic  acid  applied  causes  no  reflex  movements  (previous  to  the 
injection  it  caused  movements  in  one  second).  4.01,  it  takes  the 
strongest  current  to  produce  reflex  movements  in  the  ligatured 
limb. 

Exp.  22.  Tied  all  the  bloodvessels  of  the  left  posterior  extrem- 
ity of  a  large  frog,  and  then  determined  the  weakest  current 
which  would  cause  reflex  movements  in  the  injured  limb.  4.15, 
injected  one-eighth  drop  of  conia.  4.16^,  a  much  stronger  current 
is  required  to  produce  reflex  movements  in  the  ligatured  limb. 
4.20,  the  strongest  current  applied  to  the  ligatured  limb  will  not 
cause  reflex  movements,  though  respiration  continues  and  galvan- 
ization of  the  spinal  cord  causes  movements  in  the  ligatured 
limb. 

As  the  ligatured  limb,  in  the  last-mentioned  experiments, 
failed  to  respond  to  irritants  after  the  access  of  the  drug  to  the 
trunks  and  periphery  of  the  nerves  was  prevented,  this  failure 
must  have  been  due  to  paresis  of  the  spinal  marrow,  and  not  to 
paralysis  of  either  the  afferent  or  efferent  nerve-fibres.  It  is  there- 
fore proven,  that,  instead  of  there  being  a  stage  of  spinal  excite- 
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mont,  th«ra  Im,  u»  Ihv  contrary,  a  •Uwtily  iirogresatve  atog*  nr 
Njiinnl  (ie|irrfl»inii. 

Complete  paralysis  of  the  npinal  cord  U  die  Iftst  elfvct  of  a 
[K>liinii'>ua  ilo»e  of  conla,  for  tlie  iaMaot  that  the  cord  ceaws  to  rv- 
Mljonil  to  gnlvanisin,  reopiration  ceases  and  death  ocean. 

Jrtion  on  the  Periphery  of  the  Eff>^rent  Xfrrxa. — To  dUouas 
this  subject  ia  really  to  discuss  wliat  has  long  bun  cxmslilenst  ani) 
beyooil  a  doubt  In  the  chief  symptom  of  birinlnck-poisoning; 
namely,  parulyniH.  The  (auite  of  this  paralysis  has  occasioned 
groat  dispute  among  investigators  since  Ifl36,  when  Cbrfstlaon 
()oc.  cil.)  atinounceil  that  it  «ras  due  to  paralysis  of  the  spinal 
uord ;  tliU  wa«  deuimt  by  Albcfs  (Usuts.  Klin.  I»b3,  No,  84>,  who 
believed  it  to  be  "due  to  the  action  vhiuh  conia  has  on  the  liniiik" 
Iteiiling  and  Salt/.cr  (loc.  oit.)  and  Van  I'raag  (locoit.)  agnt 
with  Christison  in  attributing  the  paralysis  to  the  action  on  Uw 
spinal  cord. 

The  first  {lerson  who  threw  any  real  light  on  the  sul^oct  was 
KiiUikcr  (Vlrchow'"  Arcbiv,  Bd.' x.  ?.  aSS).  In  I85«,  thin  i!is- 
tingui*hed  invtmtigatur  nnnouuced  that  llic  failure  of  motiim  in 
tonia-puisoning  is  duo  to  a  direct  action  of  the  alkaloid  iipiio  the 
periphery  of  the  ciTerent  or  motor  nervtta.  Ue  first  cxperiuicni- 
ally  proved  that  In  frogs  killed  by  conia  the  application  of  tW 
galvanic  carrent  to  a  nerve  fails  to  induce  contractions  in  the 
tributary  mnsdes.  Uc  tiien  cut  off  the  «upply  of  hlood  to  the 
bind  extremities,  and  found  that  after  voluntary  motion  bad 
ceased  anteriorly,  and  even  after  galvanic  irritation  of  the  aute- 
rior  nerves  had  lost  its  influence  upon  the  muscle  directly  sup- 
plied by  these  nerves,  irritation  of  the  same  anterior  nerves  caused 
reflex  contractions  in  the  posterior  extremities,  thus  showing  that 
the  anterior  afferent  nerves  and  tlie  spinal  coivl  still  retained 
functional  activity  after  the  loss  of  it  in  all  those  efferent  uer\-es 
reached  by  the  i>oison.  He  then  extended  his  experiments  by 
severing  in  a  frog  all  the  tissues  at  the  upper  part  of  the  thigb 
except  the  nerve,  and  found  that  when  an  auimal  so  prepared  was 
poisoned  by  conia,  atler  the  juiralysis  was  complete  in  oil  the  ex- 
tremities to  which  the  poison  had  access — afler  stimulation  of 
the  poiitoned  nerves  failed  to  excite  contractions  in  the  tributary 
musdes — the  leg  which  had  been  protected  from  the  action  of  the 
drug,  resfKindcd  not  only  to  irritation  applied  to  its  nerve,  but 
also  to  stimuli  placed  upon  distant  portions  of  the  body.     After 
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repeating  these  experiments  several  times,  he  drew  the  conclusion 
previously  given. 

His  results  have  been  confirmed  by  Gultman  (Reil.  Mat.  Med. 
d.  Chera.  Pflanzenstoffe),  and  by  Yerigo  (Deuts.  Zeitschr.  of  Arz- 
neikunde,  xxviii.  2,  1870),  and  by  the  writer  in  a  large  number  of 
experiments.  They  have  been  denied  by  D^'ce-Brown  and  David- 
son (Med.  Times  and  Gaz.,  July,  1870),  on  account  of  the  directly 
opposite  results  which  they  obtained  in  the  following  experi- 
ments : — 

"  1.  In  a  young  cat  the  femoral  vessels  of  one  side  were  ligated 
under  chloroform.  The  animal  was  allowed  to  recover  from  its 
effects,  when  it  was  found  that  the  limb  operated  upon  was  quite 
as  freely  movable  as  in  the  uninjured  leg,  showing  that  the  ner- 
vous cords  had  not  been  included  with  the  vessels.  Soon  after 
the  poison  had  been  administered  the  hind  legs  began  to  move 
feebly,  the  ligatured  one  being  equally  affected  with  the  sound  one, 
and  the  two  advanced  pari  imssu  in  the  general  paralysis." 

"  2.  A  full-grown  rabbit  was  treated  in  precisely  the  same  way 
and  gave  identical  results,  the  hind  limb  which  had  been  operated 
on  becoming  gradually  paralyze<l  in  the  same  ratio  as  the  other." 

As  these  experiments  will  have  to  be  discussed  further  on  in 
this  paper,  I  will  defer  my  criticism  until  then. 

Recently,  upon  the  foundation  of  a  single,  crude,  and  incon- 
clusive experiment,  Harle}^  (Old  Vegetable  Neurotics,  p.  11)  re- 
advanced  the  opinion,  formerly  held  by  Albers,  that  conia  affects 
chiefly  the  corpora  striata,  and  the  other  nervous  centres  at  the 
base  of  the  brain,  supposed  to  mediate  between  the  will  and  spinal 
cord.  The  following  is  the  experiment  from  which  he  draws  his 
conclusions : — 

"  At  5.30  P.  M.,  August  23,  I  injected  ni^xv  of  the  Succiis 
conii  beneath  the  skin  of  a  full-grown,  active,  male  mouse.  Seven 
minutes  afterwards  he  began  to  stumble  ;  at  the  tenth  minute  he 
tumbled  over  several  times  while  sitting,  kangaroo  fashion,  upon 
his  hind  legs  cleaning  his  face.  Up  to  the  twentieth  minute  the 
little  animal  continued  tolerably  active  and  self-possessed,  getting 
up  as  if  nothing  was  the  matter,  as  often  as,  in  sitting  or  walking, 
he  happened  to  roll  upon  his  side.  He  now  gathered  himself  to- 
gether in  his  usual  crouching  posture,  and  resting  his  nose  upon 
the  table  became  very  still  and  dull,  with  the  eyes  partially^  closed  ; 
respirations  160 — the  normal  rate — and  regular.  When  aroused 
25 
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he  was  unable  to  run,  and  on  attempting  to  walk  he  rolled  over 
on  the  side.  Without  any  visible  change  or  movement,  the  little 
animal  now  passed  into  a  state  of  complete  paralj'sis,  in  which  he 
remained  until  8.15  P.  M. — two  liours  and  three-quarters  after  the 
dose  was  given.  During  the  whole  of  this  time  he  lay  motionless 
in  the  position  in  which  he  was  placed,  with  his  eyes  nearly  closed, 
perfectly  flaccid,  and  exhibiting  no  indication  of  sensibilitj^  when 
dangled  by  the  tail,  or  an  ear,  or  a  toe.  As  he  lay  upon  the  side 
the  only  indications  of  life  throughout  this  period  were  the  fol- 
lowing :  distinct  and  regular  respiratory  movements  of  the  sides 
of  the  chest  and  abdomen,  decreasing  during  the  two  hours  from 
160  to  135,  and  interrupted  by  one  or  two  full  swelling  inspira- 
tions during  the  minute.  On  gently  passing  the  point  of  the 
pencil  along  the  half  closed  margins  of  the  eyelids,  a  sluggish 
contraction,  so  faint  as  to  be  scarcely  perceptible,  occurred ;  but 
on  separating  the  lids  and  touching  the  cornea  no  contractile 
action  of  m.  orbicularis  was  observable.  On  rolling  the  rump 
portion  of  the  tail  gentlj'  between  the  thumb  and  finger  a  reflex 
movement,  consisting  of  a  sudden  jerk,  of  all  four  legs  was  simul- 
taneously excited ;  the  vibrissas  were  at  the  same  time  moment- 
arily agitated.  At  8.15  P.  M.,  the  eflects  of  the  hemlock  began  to 
subside,  as  indicated  by  a  little  increase  in  the  depth  of  the  respi- 
rations, which  were  135,  and  on  irritating  the  tail  as  above  men- 
tioned, the  head,  body,  and  legs  were  simultaneously  jerked 
backwards,  the  general  movement  being  such  as  to  throw  the 
body  backwards  nearly  an  inch.  The  eyes  were  at  the  same  time 
opened  and  the  vibrissa  strongly  worked.  Shortly  afterwards 
there  was  a  slight  movement  in  the  fore  paws,  apparently  of  a 
voluntary  nature — the  first  performed  since  the  paralysis  came  on. 
But  there  was  no  further  movement  until  9  P.  M.,  when  on  dis- 
turbing him  as  he  lay  upon  his  side,  he  struggled  forwards  a  little, 
but  did  not  succeed  in  getting  upon  his  legs.  This,  however,  was 
accomplished  when  I  again  disturbed  him  at  9.50  P.  M.,  and  he 
then  drew  himself  together,  opened  his  eyes,  and  began  to  look 
about  him  and  sniff  for  food.  Shortly  afterwards  he  crawled  a 
few  paces,  and  meeting  with  a  piece  of  bread  and  butter  he  licked 
otf  the  butter,  and  then  sat  down  on  his  haunches  and  cleaned 
his  fore  paws.  At  11  P.M.,  he  was  in  his  usual  condition  (r.  140). 
The  next  da}'  the  little  animal  was  as  lively  and  as  active  as  ever 
(r.  ICO),  and  has  continued  so  up  to  the  present  day,  August  28." 
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After  studying  this  experiment  again  and  again,  one  cannot  lielp 
being  struck  with  the  circumstance  of  so  eminent  a  physiologist 
and  therapeutist  drawing  such  an  unwarrantable  conclusion.  He 
must  have  been  either  totally  ignorant  of,  or  he  entirely  ignores 
the  investigations  of  Kolliker,  Gultman,  and  Verigo.  Had  he  at- 
tempted to  galvanize  one  of  the  sciatic  nerves  of  the  paralyzed 
animal,  he  would,  nay  could,  never  have  made  such  a  mistake. 

Besides  this  experiment  the  only  reason  that  Harley  gives  for 
believing  that  the  corpora  striata  are  the  parts  affected,  "  is  the 
extreme  rapidity  with  which  the  paralyzing  influence  radiates 
through  the  body."  For  the  same  reason  it  might  be  said  that 
the  strychnia  convulsions  are  cerebral,  or  that  the  paralysis  of 
physostigma  and  atropia  were  due  to  a  similar  action  on  the  cor- 
pora striata. 

After  studying  the  various  papers  on  the  subject,  it  will  be  seen 
that  the  cause  of  the  paralysis  is  still  somewhat  undecided.  It. 
is  very  plain  that  it  can  be  produced  in  four  different  ways : 
first,  it  may  be  cerebral,  i,  e.,  due  to  a  direct  action  on  the  motor 
centres  within  the  brain ;  second,  it  may  be  due  to  spinal  para- 
lysis; third,  it  may  be  muscular,  i,  e.,  due  to  a  direct  action  on 
the  muscles ;  fourth,  it  may  be  peripheral,  i.  e.,  due  to  paralysis  of 
the  peripheral  ends  of  the  efferent  or  motor  nerves. 

That  the  paralysis  of  conia-poisoning  is  not  muscular  is  proved 
by  the  fact,  which  has  frequently  been  noted,  and  which  the  writer 
has  repeatedly  confirmed,  that  muscles  taken  from  an  animal  com- 
pletely paralyzed  by  conia — paralj'zed  to  such  an  extent  that 
galvanic  irritation  through  the  nerves  fails  to  excite  contrac- 
tions —  can  be  made  to  contract  most  energetically  when  the 
galvanic  current  is  applied  directly  to  the  muscles.  Nay,  further, 
the  irritability  of  the  muscles  through  which  the  blood  poisoned 
by^  conia  has  been  permitted  to  pass  is  as  great  and  as  long  con- 
tinued as  that  of  muscles  of  the  same  animal  protected  from  the 
action  of  the  poisoned  blood  by  ligature  of  the  bloodvessels. 

Before  discussing  the  question  of  the  cause  of  the  paralysis  any 
further  I  can  probably  make  the  remainder  of  my  experiments 
clearer  by  giving  an  account  of  several  which  were  made  to  dis- 
cover whether  or  not  the  application  of  the  galvanic  current  to 
the  nerves  of  an  animal  paralyzed  by  conia  will  produce  contrac- 
tions in  the  tributary  muscles. 

Exp.  23.  On  a  large  frog.    The  right  sciatic  nerve  exposed  and 
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galvanized ;  it  responds  to  a.  very  weak  currant.  3.47,  injected 
one-twentietL  of  a  drop  of  conia.  3.53,  tite  right  sciatic  no  longer 
responds  to  a  weak  current.  3.55,  the  strongest  currant  applied 
to  the  sciatic  nerves  barely  causes  movements  in  the  tributary 
muscles.     3.5T,  neither  sciatic  responds  to  the  strongest  curreuL 

Exp.  24.  On  a  medium-sized  frog.  4.45,  injected  one-eighth 
drop  into  tlie  abdomen.  4.55,  paralysis  is  complete,  neither  of  the 
sciatic  or  median  nerves  respond  to  the  strongest  galvanic  cur- 
rent. 

Having  thus  determined  that  galvanic  irritation  applied  to  the 
nerves  of  batrachians,  paralyzed  by  conia,  fails  to  induce  contrac- 
tions in  the  tributary  muscles,  I  then  proceeded  to  determine 
whether  or  not  the  same  loss  of  irritability  occurs  in  the  nerves 
of  mammals. 

Exp.  25.  On  a  large  mouse.  1.56,  injected  one-half  drop  of  co- 
nia into  the  peritoneum.  2.01,  paralysis  is  complete  posteriorly, 
and  paresis  anteriorly.  2.05,  paralysis  anterior;  exposed  and 
galvanized  the  sciatics  without  producing  any  contractions  in  the 
tributary  muscles. 

Exp.  2G.  On  a  large  cat.  5.10,  injected  six  drops  of  the  drug 
into  the  peritoneum.  5.17,  paralysis  complete  both  anteriorly 
and  posteriorly.  5.17^,  exposed  the  sciatics,  they  will  not  raspond 
to  the  strongest  current. 

The  only  instances  in  which  the  sciatics  continued  to  respond 
iifier  tiie  paralysis  occurred,  were  experiments  44  and  45,  but  these 
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These  experiments  show,  that,  if  an  animal  is  poisoned  by  conia 
after  the  spinal  cord  has  been  cut,  galvanic  irritation  applied  to  the 
nerves  whose  communication  with  the  brain  is  destroyed,  like  gal- 
vanic irritation  applied  to  the  nerves  still  in  communication  with 
the  brain,  fails  to  excite  contractions  in  the  tributary  muscles. 
They  also  show  that  the  moment  that  paralysis  occurs  in  those 
extremities  still  in  communication  with  the  brain,  reflex  move- 
ments cease  in  the  extremities  whose  communication  with  the  brain 
has  been  destroyed. 

Having  thus  proved  that  the  paralysis  is  not  cerebral,  there  still 
remain  two  possible  causes :  first,  paralysis  of  the  spinal  cord ; 
second,  paralysis  of  the  peripheral  ends  of  the  motor  nerves.  To 
determine  which  of  these  was  the  cause,  I  made  a  long  series  of 
experiments,  a  number  of  which  will  now  be  recorded. 

Exp.  29.  The  left  femoral  artery  of  a  cat  was  tied,  and  three 
drops  of  conia  were  injected  into  the  peritoneum.  In  three  minutes 
paresis  occurred  in  the  right  posterior  extremity,  and  in  four  min- 
utes paresis  occurred  in  both  anterior  extremities,  while  the  left 
posterior  extremity  moved  freely.  The  cat  continued  in  this 
state  for  about  an  hour,  when  it  commenced  to  recover. 

Exp.  30.  Into  the  femoral  vein  of  the  same  cat  six  drops  of 
conia  were  injected  twenty-four  hours  after  the  above  experiment. 
In  ten  seconds,  complete  paralj'sis  except  in  the  ligatured  leg, 
where  movements  continue  though  they  are  slightly  impaired. 

Exp.  31.  Tied  the  left  femoral  artery  of  a  very  large  cat.  3.03, 
injected  four  drops  of  conia  into  the  femoral  vein.  3.03^,  paraly- 
sis of  all  the  limbs  except  the  ligatured  one,  where  movements 
continue  though  they  are  slightly  impaired.  3.04,  galvanization 
of  the  right  sciatic  nerve  causes  no  contractions,  but  galvanization 
of  the  left  sciatic  causes  contractions  in  its  tributary  muscles. 

Exps.  32,  33,  34,  and  35.  Repeated  the  last  experiment  on  four 
cats,  with  similar  results. 

Results  similar  to  these  were  obtained  when  frogs  were  experi- 
mented with,  as  will  be  shown  by  the  following  experiment. 

Exp.  36.  Tied  the  abdominal  aorta  of  a  medium-sized  frog. 
4.13,  injected  one-fourth  drop  of  conia  into  the  anterior  portion  ot 
the  body.  4.17^,  paralysis  is  complete  anteriorly,  but  voluntary 
and  reflex  movements  persist  posteriorly.  4.20,  the  sciatics  re- 
spond to  a  weak  current,  but  the  median  nerves  will  not  respond 
to  the  strongest  current. 
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I  lii^il  thi>ah<lomiiinl  norU  nnil  llifii  guv*!  coiiift  to  twenty-(»««n 
other  rroKS,  Ami  nlwnjB  obtaiiiccl  rcsultn  «iinUnr  to  titosv  obtnined 
io  ExperimcDt  SO.  In  the  two  following  cxporimonta  the  sciatic 
ncTvo  of  ODO  ftido  was  cut,  wLile  the  niuin  rtrtery  of  the  other  bind 
leg  WM  tictl ;  fio  soon  ne  nntvrior  jmi-tily>il»  occiimd  the  p«ri- 
j>haral  end  of  the  cut  ecintic  ce)iM<l  to  respond  wlicti  galvnnUm 
was  applied,  while  on  the  ligatured  Bide  the  sciatic  when  trritaled 
Ckuaed  contractions  until  long  after  death. 

Exp.  S7.  Tiwi  the  left  )>ojiliti>iil  ortt-rj  nnd  cut  the  right  Mctatio 
uctvt  of  A  frog.  Both  sdatica  respond  equally  well  to  galvanism. 
3.09,  Injected  one-quarter  drop  of  oouia  beneath  skin  of  the  baok. 
3.17,  paridyniitcomiilctc,  excepting  the  left  leg.  3.18,  galvaniccd 
the  p«.«nph«ral  end  of  the  right  aciatiu  withont  prodacing  any  con- 
tractions, while  galTAniani  applied  to  the  left  aciatic  causes  cod- 
Irootiona  in  ita  tributary  muscles. 

Exp.  3S.  Another  frog  was  treated  in  exactly  the  same  manner 
and  gave  Identical  results.  Aller  paralysia  bad  occurred  in  tlia 
Iwu  uninjured  extveinitieH,  gtilvanioin  wna  tipplifd  to  the  cut  •ciatJc 
with  no  cfr«ct,  and  tb^n  to  the  sciatic  Isolated  from  tbo  poisoo  by 
ligature  of  the  main  artery,  producing  contractions  In  ita  tribuury 
muscles. 

In  the  two  following  experiments  I  separated  in  froga  all  th« 
tissues  at  the  upper  part  of  one  of  the  thighs  except  the  nerve  ; 
oouia  waa  th«u  giveu,  tutd  all^r  paralysis  had  oucurreil  this  nerve 
continued  to  respond  to  irritants,  while  the  nerve  on  the  opposite 
side  refused  to  conduct  impresBione. 

Exp.  39.  Separate<l  in  a  frog  all  the  tissues  at  the  upper  part  of 
the  left  thigh,  except  the  nerve.  2.13,  poisoned  the  animal  with 
one-twentieth  drop  of  conia.  2.21,  paralysis  complete  in  all  por- 
tions of  the  body  to  which  the  poison  has  access  ;  after  galvanic 
stimulation  of  the  right  sciatic  and  of  the  median  nerves  failed  to 
excite  contractions  in  the  tributary  muscles,  the  left  leg  responded 
not  only  to  irritation  applied  to  its  nerve,  bnt  also  to  galvanic 
stimulation  applie<l  to  other  portions  of  the  I)ody. 

Exp.  40.  Repeated  the  last  exi>erlment  with  similar  results. 

These  ex|>erimeuts  show  that  when  the  direct  access  of  the 
poison  to  a  limb  is  prevented,  that  limb  never  becomes  paralyzed ; 
thus  proving  that  the  paralysis  must  be  duo  to  tho  action  on  the 
efferent  or  motor  nerves. 

If  any  further  proof  be  wanted  of  this  action  of  conia  on  the 
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periphery  of  the  efferent  nerves,  I  think  that  the  following  experi- 
ment (one  of  four,  all  giving  similar  results)  must  put  an  end  to 
all  doubts. 

Exp.  41.  Killed  a  cat  with  chloroform,  and  then  cut  off  both 
posterior  extremities  at  the  hip-joint.  Into  the  left  femoral  artery 
I  injected  a  one-grain  solution  of  conia,  while  into  the  right  ordi- 
nary water  was  injected.  In  thirty  seconds  the  application  of  the 
galvanic  current  to  the  left  sciatic  nerve  causes  no  response,  while 
its  application  to  the  right  sciatic  caused  contractions  in  its  tribu- 
tary muscles. 

The  same  results  were  obtained  in  the  following  experiments 
in  which  conia  and  strychnia  were  given  simultaneously. 

Exp.  42.  Injected  conia  and  strychnia  into  the  abdomen  of  a 
frog  from  whose  posterior  extremities  direct  access  of  the  poison 
had  been  cut  off  by  tying  the  abdominal  aorta;  by  their  conjoint 
action  they  produced  a  commingling  of  paralysis  in  all  other  parts 
of  the  body  with  violent  tetanic  spasms  in  the  protected  limbs. 
This  commingling  would  have  been  impossible  if  the  paralysis 
was  spinal  or  cerebral,  and  can  only  be  explained  on  the  supposi- 
tion that  conia  paralyzes  all  the  motor  nerves  with  which  it 
comes  in  contact. 

Exp.  43.  Severed  in  a  frog  all  the  tissues  at  the  upper  part  of 
the  right  thigh  except  the  nerve,  and  then  injected  one-twentieth 
drop  of  conia  with  one-sixtieth  grain  of  strychina.  In  seven 
minutes  paralysis  in  all  other  parts  of  the  body  with  the  peculiar 
strychnia  convulsions  in  the  right  leg. 

The  two  experiments  of  Dyce-Brown  and  Davidson  (previously 
given  in  full),  seemingly  prove  that  the  paralysis  is  either  spinal 
or  cerebral  and  not  peripheral  ;  there  can,  however,  be  but  little 
importance  attached  to  them,  as  the  effect  of  galvanism  on  the 
spine  and  on  the  nerve  of  the  ligatured  limb  was  not  observed. 
In  a  single  experiment  I  obtained  results  similar  to  those  obtain- 
ed by  these  experimenters,  but  fhe  reason  for  this  was  soon  made 
clear  by  finding  an  anomaly  in  the  external  iliac  artery ;  this 
vessel,  instead  of  being  solely  continuous  with  the  femoral,  gave 
rise  to  a  large  branch  which  passed  directly  to  the  back  of  the  leg, 
becoming  popliteal.  I  have  observed  the  same  anomaly  in  five 
dogs,  seven  cats,  and  two  mice,  and  in  frogs  this  anomalous  distri- 
bution occurs  so  often  that  it  is  probably  the  rule  with  them  and 
not  the  exception.     In  several  dissections  of  various  animals  I 
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have  seen  the  internal  iliac  pass  down  the  back  of  the  leg  while 
there  was  a  very  small  femoral  in  front.  It  is  ver}'-  probable,  had 
a  dissection  been  made,  that  the  unusual  results  obtained  by 
Brown  and  Davidson  would  have  been  explained  by  some  anoma- 
lous distribution  of  the  arteries. 

The  two  following  experiments  I  am  unable  to  explain  except 
on  the  supposition  that  conia  has  a  double  action  on  the  motor 
nervous  system  ;  a  paralyzing  action  on  the  peripheral  ends  of  the 
efferent  or  motor  nerves,  and  a  depressing  action  on  the  motor 
tract  of  the  spinal  cord  ;  that  in  almost  all  cases  the  former  occurs 
first  and  predominates,  the  paralysis  of  the  spinal  cord  not  occur- 
ring until  tlie  period  of  death,  yet  in  a  few  instances  the  former 
does  not  occur  at  all  and  the  latter  becomes  more  marked  than 
usual.     The  experiments  to  which  I  allude  are  the  following : — 

Exp.  44.  Tied  the  left  femoral  artery  of  a  3- oung  cat.  12.05, 
injected  five  drops  of  conia  into  the  peritoneum.  12.17,  paralysis  all 
over  the  body,  not  even  excepting  the  ligatured  limb  ;  the  applica- 
tion of  the  galvanic  current  to  citlier  sciatic  causes  as  strong 
contractions  in  the  tributary  muscles,  as  it  did  previous  to  inject- 
ing the  conia  (showing  that  the  peripheral  ends  of  the  motor 
nerves  were  not  paralyzed).  I  then  opened  the  spine  and  galvan- 
ized the  cord  without  producing  any  movements  in  the  extremi- 
ties. 

Exp.  45.  Tied  the  left  external  iliac  of  a  young  cat.  5.10,  inject- 
ed three-quarters  of  a  drop  of  conia  into  the  femoral  vein.  5.25, 
no  paralysis.  5.25^,  injected  one  drop  into  the  femoral  vein. 
5.36^,  no  paralysis.  5.37^,  injected  two  drops.  5.51,  slight  pare- 
sis, equally  marked  in  the  ligatured  as  in  the  uninjured  extremi- 
ties. 5.52,  injected  two  drops.  5.55,  complete  paralysis  all  over 
the  body,  not  excepting  the  ligatured  limb.  Galvanization  of 
either  sciatic  causes  strong  contractions  in  the  tributary  muscles, 
while  galvanization  of  the  spine  produces  no  effect. 

Action  071  the  Periphery  of  the  Afferent  Nerves. — Except  the 
loss  of  irritability  of  the  e^^es  the  sensory  nervous  system  has 
always  been  supposed  to  remain  unaffected  in  conia-poisoning.  In 
some  of  the  earlier  experiments  made  by  the  writer  evidences  were 
seen  which  threw  doubts  on  this  supposition,  but,  later,  when  the 
following  experiments  were  made,  especially  to  determine  this 
point,  these  doubts  became  certainties. 

Exp.  46.  Tied  the  abdominal  aorta  and  left  axillary  arterj'  of  a 
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medium-sized  frog.  2.49,  injected  one-eighth  drop  of  conia  into 
the  abdomen.  2.58,  the  right  fore  leg  is  paralyzed,  the  rest  of  the 
extremities  move  freel}-.  One  pole  of  a  galvanic  battery  on  the 
spinal  cord  and  the  other  on  the  left  fore  leg  causes  reflex  move- 
ments in  the  hind  legs,  while  with  the  same  pole  on  the  spine  and 
the  other  on  the  right  fore  leg,  the  same  current  being  applied,  no 
reflex  movements  occurred. 

Exps.  47  and  48.  Repeated  the  last  experiment  with  similar 
results. 

These  experiments  not  only  prove  that  sensation  is  impaired, 
but,  as  this  impairment  did  not  occur  in  the  ligatured  anterior 
extremity  and  was  very  manifest  in  the  uninjured  extremity,  it 
must  have  been  due  to  the  action  of  the  drug  on  the  periphery  of 
the  aflferent  or  sensory  nerves. 

In  opposition  to  these  conclusions  could  be  cited  all  investiga- 
tors on  hemlock  since  the  time  of  Christison,  but  as  I  have  yet  to 
find  the  first  paper  in  which  efforts  have  been  made  to  prove  that 
loss  of  sensation  does  not  occur,  but  little  importance  can  be 
attached  to  such  assertions. 

Action  on  the  Circulatory  System.  On  the  Pulse. — As  is  shown 
by  the  following  experiments,  conia,  in  ordinary  therapeutic 
doses,  causes  an  increase  in  the  number  of  heart  beats,  with  a 
subsequent  decrease,  but  in  these  doses  the  disease  never  goes 
below  the  original  number  of  beats. 


No.  of  experim't. 

Auimal. 

Time. 

Dose. 

Pulse. 

49 

Man 

72 

*  •  •  •  • 

10.47 
.50 
.51 

.58 
.55 
11.00 
.01 
.03 
.07 
.09 
.11 
.15 
.21 
.27 
.50 

•  •  •  •  • 

•  •      • 

•  •  •  •  • 

•  •  •  • 

80 
90 
90 
80 
80 
76 
76 
76 
72 
72 
78 
74 
74 
72 
72 

rRacRBDiNOH  or  tds  aoadbut  op 


Vf.  tlnpntB-t 

4>lBal. 

Tliu. 

ItaML 

PUm. 

M 

Mw 

.40 
.09 

..» 
.W 
.« 

«.01 
.M 
.11 
.» 
.18 
.98 
.99 
M 
.88 
M 
M 
.M 
M 
.88 

'■ft'ei. 

73 

'w 

09 

04 
104 
100 

e» 

100 
•0 
88 
W 
88 
80 
80 
88 
8* 
M 
88 
79 

n 

n 

Mu 

'a.14 ' 

t(T- 

n 

94 

M 

88 

M 

88 

M 

09 

.88 

97 

.48 

88 

.88 

100 

4.M 

09 

.80 

78 

B.OS 

7« 

89 

Mu 

9.00 

;a 

.08 
.00 
.06 
.11 

.u 

.14 
.IT 
JO 
M 
.M 
.« 
M 

'i'p. 

M-88 

ioi' 

ID9 
110 
104 
100 

00 
119 
100 

08 

08 

08 

04 

00 

91 

09 

.80 

114 
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No.  of  ezp«rim*t. 

Animal. 

Time. 

Dose.                      Pulae. 

52 

Man 

2.37 
.39 
.53 
.54 
.58 

8.00 
.24 

92 
92 

88 
86 
84 
88 
86 

58 

Man 

81 

1.10 

4gr. 

.... 

.11 

81 

.17 

87 

.28 

86 

.30 

88 

.35 

91 

.40 

92 

.47 

90 

.49 

90 

2.00 

88 

.04 

82 

.28 

82 

.35 

82 

In  poisonous,  and  even  in  full  therapeutic  doses,  the  subsequent 
decrease  in  the  number  of  pulsations  goes  far  below  the  normal 
number,  as  will  be  seen  in  the  following  experiments: — 


No.  of  ezperim't. 

Animal. 

Time. 

Doae. 

Pulse. 

54 


Man 

• 

2.25* 

.27 

.29 

.31 

.34 

.37 

.40 

.42 

.43 

.55 

.58 
8.00 

.02 

.03 

.04 

.07 

.09 

.11 

.13 

.16 

.17 

igr. 

•  •  •  •  • 

80 

"so" 

80 
80 
80 
80 
90 
89 
84 
84 
82 
80 
80 
88 
87 
89 
72 
72 
72 
76 
74 
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No.  ofoipBrini't, 

Anilnll. 

Time. 

Ddm. 

Pnl«, 

54 

f 

55 

1 

■      66 

1        1 

Man 

Mouse 
Cat 

S.19 

.10 
.30 
.81 

.36 
.54 
4.00 
.30 
.45 

12!  45" 
.46 

.48 
.50 
.55 
1.01 

5!i6"' 

.13 
.16 
.31 
.26 

.33 
.35 
-38 
,39 
.40 
.53 
.55 
.58 

igtV. 

jgtt". 

igtV. 

3gtt. 
2gtt! 

73 
6S 
73 
73 
72 
63 
73 
80 
80 

130 

■146" 
130 
00 
73 
00 

330 

300  c'eVtiniateii) 

800 

352 

313  (eVtimated) 

240 

"352' " 

314  (eaamated) 

(probacy)  400 
353 

^1 
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No.  of 

Animal. 

Time. 

Dote. 

False 

Remarks. 

experiment. 

58 

Mouse 

•    •   •    • 

•    •   •    • 

•  •  •   • 

Cut  both  vagi. 

.... 

•    •    •    • 

•    •   •    • 

250 

•   •  •  • 

1.56 

igtt. 

•  •  •  • 

•    •    •    • 

.57 

.... 

250 

•   •  •  • 

2.00 

.... 

250 

•  •  •  • 

.02 

.  •  .  . 

250 

•   •   •  • 

.03 

.... 

250 

•    •    •   • 

.05 

.... 

250 

•   •   •  • 

.08 

.... 

225 

•    •    •   • 

.10 

■  ■  .  . 

225 

•    •   •   • 

.15 

.... 

225 

•    •    •    • 

.22 

.... 

70 

Resp's  ceased. 

.24^ 

.... 

24 

•  •  •  • 

.25 

.... 

1 

•  •  •  • 

As  no  increase  occurred  after  the  pncumogastrics  were  cut,  the 
increase  in  the  number  of  pulsations  in  the  other  experiments  must 
have  been  due  to  a  depressing  action  on  the  pneumogastric  centres. 
The  subsequent  diminution  in  the  number  of  pulsations  can  readily 
be  explained  by  the  occurrence  of  paresis  of  the  vaso-motor  nerves, 
this  latter  being  due  to  commencing  paralysis  of  the  cord. 

Arterial  Pressure. — Conia  causes  the  column  of  mercury  in  the 
cardiometer  to  be  decidedly  lowered  at  first,  but  very  soon  the 
mercury  again  rises  to  far  above  its  original  height.  The  follow- 
ing experiment  illustrates  this: — 

Exp.  59.  On  a  large  cat.  Normal  pressure,  7^  to  8  cent.  met. 
2.07,  injected  one  drop  of  conia  into  the  femoral  vein.  2.08,  arte- 
rial pressure,  7  to  7^.  2.09,  arterial  pressure,  8  to  8^.  2.10,  pres- 
sure, 8i  to  9.     2.11,  pressure,  10  to  11. 

Action  on  the  Respiratory  System, — The  first  effect  of  a  poison- 
ous dose  of  conia  is  to  cause  an  increase  in  the  number  of  respira- 
tory movements;  this  is  followed,  sooner  or  later,  by  a  diminution, 
and  ultimately,  if  the  dose  be  suflftciently  large,  by  their  complete 
cessation. 


No.  of 

Animal. 

Time. 

Dose. 

Respirations 

Remarks. 

experiment.  ' 

p^r  minate. 

60 

Frog 

•   •   •   • 

.... 

156 

•   •  •   • 

.... 

1.00 

rfiygtt. 

.... 

•  •  •  • 

.OIJ 

.... 

252 

e   •  •    • 

.02 

.... 

190 

Paralysis. 

.05 

.... 

9 

.... 

.07 

.... 

0 

Spinal  paralysis. 
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Ho  or 

JkBlmal. 

•ama. 

DoM. 

Rnurki 

»p«iii»i.i- 

pai  Blaala. 

61 

Fros 

i.'eo 

.24 

*iig»- 

84 

90 
78 

.26 

0         1  Spinal  paralyais. 

G2 

Cat 

31         i 

ia.45 

3^t. 

"ei' 

36 

.«* 

.48 

'.'.'.'. 

3a 

Paralyaii. 

.57 

6 

1.03 

0 

Bpinal  paralyi^B. 

83 

Cat 
.... 

6,'id 

.14 
.17 
.31 
.35 

38* 

.35 

Is* 

^40 

.43 

S'g". 

I'gtt. 

3  git. 

113 

140 
132 
150 

148' 

ino 

"'. 

338 
S34 
168 

,B1 

108 

ConvuiaionB. 

.54 

104 

Convulaions. 

.68 

64 

Paralysis. 

.5B 

30 

^1 
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Pelvette  and  Damoiirette  (loc.  cit.)  supposed  that  the  accelera- 
tion of  the  respiratory  movements  was  due  to  spinal  excitation,  in 
which  supposition  they  were  undoubtedly  wrong,  as  it  was  shown 
when  speaking  of  conia's  action  on  the  spinal  cord  that  no  excita- 
tion occurs.  As  the  following  experiment  proves  that  the  primary 
acceleration  of  the  respiratory  movements  does  not  occur  when 
both  pneumogastrics  have  previously  been  divided,  the  accelera- 
tion is  probably  due  to  paresis  of  the  pneumogastric  centres. 


No.  of 
experiment. 

Animal. 

Time. 

Dose. 

Respirations 
per  minate. 

Remarks. 

66 

Mouse 

•  •  •   • 

•   •  •   • 

•    •   •    • 

Cut  both  vagi. 

•    •   •    • 

•   •   •   • 

•   •  •   • 

120 

1.56 
.57 

jgtt. 

•   •  •   • 

•  •  •  • 

110 

2.00 

•   •  •   • 

108 

..f  . 

.01 

•   •  •   • 

108 

.03 

•  •  •  • 

112 

.05 

•   •  •  • 

104 

.07 

•   •  •   • 

104 

.10 

•   •  •   • 

104 

.12 
.15 

igtt. 

•   •  •   • 

•  •  •  • 

100 

.20 

•   •   •   • 

0 

KoUiker  (loc.  cit.)  supposed  that  the  diminution  and  the  sub- 
sequent complete  failure  in  the  respiratory  movements  were  due 
to  the  action  on  the  peripheral  ends  of  the  efferent  nerves  causing 
paralysis  of  the  muscles  concerned  in  respiration,  but  as  I  prove 
in  the  following  experiments  that  the  respiratory  movements  con- 
tinue long  after  the  occurrence  of  paresis,  or  even  paralysis,  his 
explanation  will  have  to  be  abandoned. 

Exp.  G7.  On  a  large  frog.  3.09,  injected  one-quarter  drop  of 
conia  into  the  abdomen.  3.14,  paresis  over  the  whole  J)ody ;  res- 
piration continues.  3.17,  the  paralysis  is  now  complete,  but  res- 
piration continued  until  3.22. 

Exp.  68.  5.19,  injected  one-half  drop  of  conia  into  the  abdomen 
of  a  frog.  5.24,  complete  paralysis,  but  the  respiratory  move- 
ments continue  until  5.31. 

Exp.  G9.  On  a  young  cat.  12.52,  injected  three  drops  of  conia 
into  the  peritoneum.  12.57,  the  paralysis  is  complete,  but  the 
respirations  continue  until  1.20. 


MS  rBoaxtiiKaa  or  the  aoadbmt  or 

%]q^P%il''S,  Injeoted  one  drop  of  oonU  Into  lb«  peritoB*nfi« 
K  moase.  2.15(,  llie  ptirnlyitis  In  oomplctt:,  but  tha  nTatiintorjr 
inov«mcntM  continae  until  3.30. 

The  following  oxperitncDts  sliow  tliat  tlie  paralysis  of  the  spinftl 
cord  and  tlie  ces^iation  of  respiratory  movemeDta  occnr  at  tlie  Skind 
time,  n^ndering  it  verj'  probaUc  that  tlm  latter  id  an  effect  of  the 
former. 

Exp.  71.  Tied  the  alxlomioal  aorta  of  a  frog.  I0.S6,  irOectcd 
one-hundredth  of  a  drop  of  conia  into  the  abdomen.  ID.S9J,  tbo 
pcralysis  ta  complete  anteriorly;  respiration  atill  continues,  and 
galvnnizstiou  of  the  spinal  oortl  oauaea  mov^menta  in  the  llgHturwl 
limbs.  10.41,  respiration  ceased;  galvanization  of  the  cord  pro- 
docea  no  morements. 

Exp.  19.  On  a  modlum-slzed  cat.  1.00,  injected  three  dropn  of 
conia  into  tht  peritoneum  after  tying  Uie  left  rcmonil  nrtcry.  1 .08, 
paralysis,  but  respiration  continaes.  1.30,  respiration  ceased,  and 
galvanization  of  the  cord  oauaes  no  response. 

Exp.  7S.  Tiud  tlw  attdominal  aorta  of  a  mouse.    2.02,  titjcctcd    '. 
one  drop  of  conia  into  th«  peritoneam.    2.10,  respiiatioiis  o 
galrmoitation  of  Uu  owd  canaes  no  nspottM. 


Gtulro-Intettinal  Action. 

tn  ordinary  medicinal  doses  no  gastro-intestinal  symptODU 
occur  in  man ;  in  experiments  npon  myself  grain  doses  were  an* 
able  to  produce  attempts  at  vomiting,  or  even  anorexia.  Out  of 
one  hundred  and  forty^eight  conia  experiments  made  by  the 
writer,  but  three  cases  of  vomiting  occurred,  and  these  were  in 
dogs,  who,  as  is  well  known,  vomit  very  readily. 

Exp.  7<.  On  a  young  dog.  8.10,  gave  him  one-balf  grain  of 
conin  by  the  mouth ;  in  three  minutes  he  vomited.  On  tlie  follow- 
ing day  an  injection  of  one-haif  grain  into  the  peritoneum  caused 
vomiting  in  a  very  abort  time. 

Exps.  75  and  76-  Vomiting  occurred  when  conia  was  injected 
into  the  femoral  vein. 

In  these  experiments  vomiting  took  place  when  conia  was  intro- 
duced through  other  channels  than  by  the  mouth  and  stomach, 
and  they,  therefore,  prove  that  the  gastro-intestinal  irritation  is 
not  due  to  any  local  action  on  the  alimentary  canal,  as  is  claimed 


NATURAL   SCIENCES  OF   PHILADELPHIA.  393 

by  Harley  (loc.  cit.  p.  82) :  it  mast  be  the  result,  as  in  the  case  of 
opium,  of  a  specific  action  on  the  gastro-intestinal  apparatus. 

These  symptoms  are  not  exclusively  canine,  but  they  also  occur 
in  man,  as  attempts  at  vomiting  are  recorded  by  Bennet  (Ed. 
Journ.  Med.  Sci.  1845)  in  case  of  poisoning  b}^  hemlock  leaves, 
and  Schroff  (Yierteljahrschr.  f.  Praktische  Heilkunde,  1855),  in 
his  experiments  with  conia  on  the  human  subject,  records  one 
case  in  which  there  was  actual  vomiting. 

Action  on  (he  Glandular  System. 

One  of  the  first  efiects  of  a  very  large  therapeutic  dose  of  conia, 
in  about  one-half  of  the  writer^s  experiments,  was  to  increase  the 
secretion  of  the  salivary  glands.  This  increase  is  not  due  to  any 
local  action,  as  it  occurs  when  the  drug  is  injected  into  a  vein  or 
into  the  peritoneum. 

As  regards  the  drug's  effect  on  the  urinary  secretion,  my  ex- 
periments compel  me  to  endorse  the  conclusion  of  Verigo  (loc. 
cit.),  who  asserts  that  "  conia  has  no  influence  on  the  quantity  or 
quality  of  the  urine."  Casanbau  (loc.  cit.),  however,  believes  that 
in  the  beginning  the  secretion  of  the  kidneys,  like  that  of  the  sali- 
vary glands,  is  increased.  Probably  this  investigator  was  misled 
through  the  fact  that  the  animals  voided  their  urine  soon  after  a 
large  dose  of  the  drug  was  administered,  but  this  urination  is  due 
to  the  spasmodic  contractions  of  the  muscular  fibres  of  the  bladder, 
which  almost  always  occurs. 

I  have  never  observed  any  action  on  the  skin,  as  evinced  by 
either  an  increase  or  a  decrease  in  the  amount  of  perspiration, 
and,  as  other  investigators  are  silent  on  this  point,  it  is  very 
probable  that  its  function  remains  unaffected. 

Conia-s  action  on  the  biliary  secretion  has  not  yet  been  deter- 
mined, but  the  circumstance,  first  noticed  by  Nega  (Zeitschr.  f. 
Klin.  Med.  Breslau  ;  1850,  1),  and  confirmed  by  Van  Praag  (loc. 
cit.),  that  after  death  from  conia-poisoning,  the  gall-bladder  is 
always  found  distended  with  bile,  renders  it  probable  that  it  in- 
creases the  biliary  secretion.  In  all  the  post-mortem  examinations 
made  by  the  writer  on  animals  poisoned  b}'  conia,  this  distension 
of  the  gall-bladder  was  invariably  present. 
26 


Sft4  raocEEitiNoe  of  thf.  ACAnKwr  ow 

Action  on  the  3fu«cular  Syttem. 

Tlia  rnlantnry  riumcIch  eavApi?  unscathed  in  couiB-potBontng, 
llwv  con  till  u  ID);;  to  resjKiud  to  gtdvaDiHin  for  a  long  time  uflcr 
(lcat)i.  Tliv  ountnictiUt;  of  the  rauftcles,  however,  uuy  be  <)c> 
Mtroyvd  \\y  aouklug  In  u  very  concent rntcd  oolntton  of  llic  nlluu 
loid,  but  bcfunj  mvh  lui  efl«ct  caii  be  produced  in  life,  tli«  Mtimal 
will  liRve  poriehcd. 

On  tbe  uou-fitrJAtecI  muscular  fibres  ttie  BClion  of  tbe  dms  la 
niori!  itronouiiwil :  G«ig<:r  (M»g.  r.  I'tiarm.  xxxv.  8.12  u.  26(t), 
eUtrs  Hint  it  producce  trritHtion  of  tlio  involunttiry  muac-uUr 
Obrcaof  UicdlapiirAgmaud  alinivDtarv  canal.  In  thi:  uzpwrinirnU 
made  by  llie  writer,  oontnicliouH  of  tlie  muscular  fibres  of  thu  in- 
testinal eaniU  4iud  blulder  weru  ob»orvcd. 


Jclion  on  the  Pupil. 

Dr,  Hofijn;  {IHo  Norvenwlrbung  d.  Ileilmittel,  LfJ|>8lc,  ITft.  1), 
miiito  n  number  of  exiHTlmRutM  to  determine  tlili  iirtion  of  tbtt 
druu,  and  in  cnticlu«ion  %e.yn :  In  tlio  beginning  tbf  pupil  i«  con- 
trnclviU  but  lafir  it  bccom«i  v«ty  much  dilated.  Ills  concluaioo 
tuu  been  conflrmod  liy  l*elvettc  and  Dcaiouri'llo  (loc.  dt.},  who 
attributo  tint  conlracllou  to  atigtncntalioa  of  thn  oxcitkUllty  of 
th«  afinal  cord. 

Tbc  coiirluRiunit  drawn  by  the  writer  from  a  iiumticr  of  expor- 
imenta  made  especially  to  determine  this  point,  are  as  follows : 
When  conia  is  introduced  liypodermically,  or  given  by  the  sto- 
mach, the  pupil  never  contracts,  but  sooner  or  later  it  always 
dilates,  this  dilatation  being  due  to  the  paresis  of  the  peripheral 
extremities  of  the  ciliary  branches  of  the  motor-oculi  nerve,  no 
longer  enabling  the  sphincter  of  the  iris  to  counteract  the  radi- 
ating fibres  supplied  by  filaments  from  the  more  slowly  paralyzing 
sympathetic  nerve.  When  locally  applied  conia  at  first  contracts 
and  then  dilates  the  pupil,  the  dilatation  occurring  from  the  ab- 
sorption of  the  drug.  As  the  contraction  did  not  occur  when 
conia  was  introduced  bypodermically  or  given  by  the  stomach,  it 
must  be  due  to  its  local  irritant  action,  and  not  to  augmentation 
of  the  excitability  of  the  spinal  cord. 
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Action  on  Temperature. 

All  investigators  of  the  action  of  conia  have  thus  far  agreed  on 
one  point,  to  almost  totally  ignore  this  action  of  the  drug.  One 
copying  from  the  other,  all  saying  that  the  temperature  is  lowered, 
and,  as  far  as  I  am  aware,  until  this  investigation,  no  on^  even 
imagined  that  conia  was  so  peculiar  as  to  be  one  of  three  drugs 
(atropia,  woorara,(?)  and  conia)  that  cause  a  decided  increase  in 
the  temperature  of  the  animals  poisoned.  This  increase  occurs 
not  onl}'  from  poisonous  doses,  but  also  when  full  therapeutic 
doses  are  administered.  This  increase  in  temparature  lasts  from 
three-quarters  of  an  hour  to  an  hour  and  a  half,  when  the  temper- 
ature gradually  becomes  normal. 


No.  «.»f  experim't. 

1 

Animal. 

Time. 

Dose. 

Temperatare. 

77 

'          Cat 

s.io"  • 

jgtV. 

99JO 

• 

.15 
.17 
.23 

101 

lOOJ 

100 

78 

Man 

.21 
.30 
.45 

i'gr." 

97J 

"97i* 
98J 
98} 

9a 

•  •  •  •  • 

4.00 

.36 

98^ 
97, 

5.19 

79 

Man 

i!56" 

igr- 

97 

.59 

97 

2.09 

98^ 

.17 

98  J 

.19 

99 

.23 

•     •     •     •     • 

m 

.  .  .  .  • 

.24 
.28 
.32 
.30 
3.24 

99 
99. 
99; 
99; 
97; 

,       80 

Man 

i!i6" 

.24 

.33 

.50 

2.28 

i'gr.' 

97 

"98J* 
99 

984 
97i 
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No.  Br«T|wrlni'I. 

A...... 

..„. 

T.rdi»r.[.r.. 

81 

Man 
Man 

4.40 

.54 
5.20 

.85 

.S6 
6.85 

.65 

i!39" 

.44 
3.07 

.15 

96io 

97 
98 
97i 

m 

'¥ 

99 

88i 

Action  on  the  Sexual  Organs. 
The  genital  depreasion  attributed  to  conium  by  the  ancients, 
modern  iuvestigatora  have  been  unable  to  discover.  The  ancients 
believed,  that  not  only  does  it  repress  sexua,!  desire,  but  that  it 
actually  caused  an  atrophy  of  the  testes  and  mamma;,  which 
latter,  of  course,  implies  atrophy  of  the  ovaries  also.  The  falsity 
of  this  belief  was  shonn  in  several  cases  of  chorea,  occurring  in 
girls  about  the  age  of  puberty,  in  whom  menstruation  came  on 
while  the  patients  were  under  the  pliysiological  effects  of  conia. 
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enlivening  our  dreams  b}'  midnight  concerts  in  the  backj^ard. 
He  was  given  one-twentieth  of  a  grain  of  conia  on  four  consecu- 
tive nights.  Finding  that  this  dose  produced  no  effect,  on  the 
fifth  night  I  gave  him  two  drops  hypodermically,  yet  that  night, 
though  very  much  under  the  influence  of  the  drug,  he,  after  many 
faihires,  managed  to  creep  to  his  trysting  place  and  commenced 
liis  regular  nocturnal  music.  This  experiment  proves  beyond  a 
doubt  that  conia  has  no  power  to  arrest  or  depress  natural  sexual 
desire ;  but  while  this  is  the  case  in  the  normal  condition, 
morbid  states  are  said  to  be  much  influenced  by  the  drug.  In 
proof  of  this,  Dr.  Harley  (loc.  cit.  p.  51)  writes :  "In  those  states 
of  exhaustion  and  irritability  which  arise  from  self-abuse ;  and  in 
those  cases  of  erotic  tendency  that  arise  from  some  obscure  irri- 
tation of  the  lumbar  portion  of  the  cord,  I  have  never  known 
conium  to  fail  to  give  relief."  In  my  opinion,  however,  this  relief 
is  better  explained  by  referring  it  to  the  depressant  action  which 
the  drug  has  on  the  spinal  cord,  than  to  any  possible  action  on 
the  sexual  organs. 

Absorption  and  Elimination. 

That  conia  is  absorbed  is  beyond  question,  as  it  has  been 
found  by  Orfila  in  the  spleen,  kidneys,  and  lungs  of  poisoned 
animals.  Absorption  occurs  without  regard  to  the  manner  in 
which  the  drug  is  introduced  into  the  system,  but  when  the  drug 
is  placed  on  the  whole  skin  in  small  quantities,  absorption  does 
not  take  place.  That  this  must  be  due  to  its  great  volatility  is 
shown  by  the  following  experiment. 

Exp.  85.  Placed  thirteen  very  small  frogs  in  a  weak  solution  of 
conia  at  4.31 ;  took  them  out  in  one-half  minute.  4.35,  four  of 
the  frogs  are  paral^'zed.  At  4.37,  three  more  were  paral3'zed,  and 
b}'  4.40,  all  were  paralyzed. 

Absorption  must  have  taken  place  through  the  skin  of  these 
animals,  as  the  solution  merely  reached  up  to  their  abdomen, 

Conia  undergoes  no  change  in  the  system,  although  Harley  saj's 
it  does,  because  he  failed  to  find  it  in  the  urine  of  poisoned 
animals;  yet  it  is  eliminated  b/the  kidneys,  in  whose  secretion 
Zaleski  and  Draggendorf  (H.  C.  Wood's  Therapeutics)  have  found 
abundance  of  it  in  the  first  twelve  hours  of  the  poisoning,  and 
traces  of  it  for  two  days  and  a  half. 

That  it  is  not  necessary  for  conia  to  be  changed  in  the  system 
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in  order  to  produce  its  most  marked  effect,  tliat  on  the  peripbery 
of  the  efferent  or  motor  nerves,  was  proved  by  tbe  following  experi- 
ment. 

Exp.  86.  Cut  off  both  hind  legs  of  a  cat  previously  killed  with 
chloroform ;  both  sciatics  respond  equally  well  to  galvanism.  Into 
the  left  femoral  artery  a  one-grain  solution  of  conia,  while  into  the 
right  an  equal  quantity  of  water  was  injected.  In  thirty  seconds 
the  application  of  the  galvanic  current  to  the  left  sciatic  nerve 
causes  no  response,  while  its  application  to  the  right  sciatic  causes 
contraction  in  its  tributary  muscles. 

The  following  physiological  test  proves,  conclusively,  tbat  couia 
is  eliminated  by  the  urine. 

Exp.  81.  Placed  two  small  frogs  In  the  urine  of  a  coniinized 
animal ;  in  forty  seconds  they  were  both  taken  out  completely 
paralyzed. 

Exp.  88.  Placed  two  small  frogs  in  the  urine  of  another  coni- 
inized animal,  and  obtained  results  similar  to  those  obtained  in 
the  last  experiment. 

As  the  conclusions  at  which  I  have  arrived  are  scattered 
throughout  the  essay,'  it  has  been  thought  proper  at  this  point  to 
present  a  concise  summary  of  the  conclusions  previously  given. 

I.  Conia,  instead  of  being  poisonous  to  plants,  as  has  heretofore 
been  supposed,  really  acts  as  a  |>reservative;  the  alcoholic  extract 
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dominated,  the  paralysis  of  the  cord  not  occurring  until  the  period 
of  death,  but  in  two  experiments  the  peripheral  paral^'sis  failed  to 
occur,  while  the  spinal  paralysis  was  manifest  much  earlier. 

YI.  The  increase  in  the  number  of  heart  beats  which  occurs 
early  in  conia-poisoning,  is  due  to  paresis  of  the  pneumogastrics ; 
the  subsequent  decrease  is  due  to  paresis  of  the  vaso-motor  nerves, 
this  paresis  being  due  to  commencing  paralysis  of  the  motor  tract 
of  the  spinal  cord. 

YII.  The  primary  acceleration  in  the  respiratory  movements  is 
also  due  to  pneumogastric  paresis,  while  their  diminution,  which 
soon  occurs,  is  caused  by,  and  proceeds  pari  passu  with  the  pa- 
resis of  the  spinal  motor  tract. 

YIII.  The  salivar3'  secretion  is  the  only  secretion  markedly  in- 
creased by  a  poisonous  dose  of  conia. 

IX.  The  voluntary  muscles  escape  unscathed  in  conia-i)oisoning; 
their  contractilit}'^,  however,  may  be  destroyed  by  soaking  in  a 
concentrated  solution  of  the  alkaloid.  Contractions  of  the  non- 
striated  muscular  fibres  of  the  alimentary  canal  and  bladder  are 
caused  by  poisonous  doses. 

X.  Contraction  of  the  pupil  only  occurs  when  the  drug  is 
directly  applied  to  the  eyeball ;  it  is  then  due  to  irritation.  The 
dilatation  of  the  pupil  occurring  after  the  absorption  of  conia  is 
due  to  paresis  of  the  peripheral  extremities  of  the  ciliary  branches 
of  motor-oculi  nerves,  no  longer  enabling  the  sphincter  of  the  iris 
to  counteract  the  radiating  fibres  supplied  by  the  more  slowly 
paralyzing  sympathetic  nerve. 

XI.  Conia,  unlike  almost  every  other  drag  of  the  materia  medica, 
and  contrary  to  the  statement  found  in  all  works  on  therapeutics, 
causes  a  decided  increase  in  temperature. 

XII.  The  genital  depression  attributed  to  conium  by  the 
ancients  must  have  depended  entirely  on  their  imaginations,  and 
not  on  atrophy  of  the  testes  and  mammae. 

XIII.  Conia  is  absorbed  and  is  eliminated  unchanged  by  the 
kidneys. 
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Septembeb  T- 
The  President,  Dr.  Ruschesbebqer,  in  the  chair. 
Thirty-one  members  present. 

On  Mermia  acuminata. — Prof.  Leidy  exhibited  a  living  speci- 
men of  3fermi8  acuminata,  n-liich  Imd  been  sent  to  him  for  ex- 
amination, the  8th  of  last  August,  by  Mr.  P.  H.  Foster,  of  Babylon, 
Long  Island,  N.  Y,  It  was  one  of  two  specimens  which  Mr.  Foster 
had  taken  from  apple  worms  found  concealed  in  a  woollen  rag  tied 
around  the  trunk  of  an  apple  tree  in  his  garden.  The  Mermis  is 
7^  inches  long,  and  had  been  retained  alive  in  a  box  with  moist 
sphagnum.  It  exhibits  a  condition  which  Prof.  L.  had  observed  on 
several  previous  occasions  in  other  species  of  Mermis.  An  inter- 
mediate portion  of  the  body,  apparently  from  injury,  had  died 
and  was  decomposed,  while  the  extremities  held  together  by  the 
integument  were  still  alive  and  active.  This  condition  has  been 
observed  to  be  maintained  for  some  time,  that  is  to  say,  for  some 
weeks. 

September  14. 
The  President,  Dr.  Buscuenberoer,  in  the  chair. 
Thirty-six  members  present. 
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but  it  was  also  interesting  from  its  bearing  on  a  physiological 
question  of  importance.  The  first  suggestion  made  by  most  of 
his  botanical  friends,  to  whom  he  had  mentioned  these  facts,  and 
he  believed  the  first  that  would  occur  to  the  minds  of  most  bota- 
nists, would  be  that  these  extra  strong  spines  would  be  found  in 
connection  with  extra  strong  shoots.  If  these  were  true  spines — 
that  is  to  say,  abortive  branches — the  inference  would  be  a  fair 
one  ;  but  these  thorns  were  the  analogues  of  stipules,  as  we  look 
for  in  allied  leguminous  plants,  and  would,  therefore,  be  most 
likely  to  follow  the  laws  which  influenced  stipular  productions. 
One  of  those  laws  was,  at  least  so  far  as  his  own  observation 
went,  that  stipular  development  was  in  inverse  ratio  to  ordinary 
growth  force.  For  instance,  we  sa}'  that  the  scales  which  cover 
the  buds  of  trees  in  winter  are  metamorphosed  leaves;  but  this  is, 
in  many  cases,  certainly  not  strictly  true.  Bud  scales  are,  in 
many  cases,  but  modified  stipules  where  leaves  have  these  appen- 
dages, and  dilated  petioles  where  they  have  not.  This  peculiar 
development  of  the  stipules,  of  course,  only  commences  with  the 
decline  of  growth  force  in  the  axis  in  the  fall,  or  before  it  has 
achieved  great  power  in  the  spring. 

The  specimens  of  Rohinia  exhibited  illustrated  the  same  law. 
In  the  one  from  Detroit — the  three-quarter  inch  slender  stipular 
spines — it  would  be  seen  by  the  members,  were  not  from  a  very 
vigorous  branch,  but  from  a  very  slender  one ;  but  the  best  illus- 
tration was  on  the  strong  branch  which  he  exhibited,  cut  to-day, 
and  with  the  inch  spines  before  referred  to.  This  was  from  the 
upper  portion  of  a  branch  of  this  3'ear's  growth,  6  feet  long.  On 
the  lower  portion  of  the  part  exhibited,  produced  when  the  growth 
force  would  be  at  its  maximum,  the  spines  are  of  the  normal  size, 
about  one-quarter  of  an  inch  in  length ;  and  these  spines  increase 
in  length  gradually'  to  an  inch  in  proportion  as  the  season^s  growth 
becomes  weaker.  But  there  is  a  still  stronger  illustration  in  the 
secondary  branchlets  which  have  grown  from  the  main  one.  These 
are  no  thicker  than  straws,  but  the  spines  are  about  three-quarters 
of  an  inch  in  length,  and  slender,  and  much  larger,  in  comparison 
with  the  axis  to  which  they  are  attached,  than  the  largest  on  the 
strong  main  branch. 

On  the  Anatomy  of  the  Giraffe. — Dr.  H.  C.  Chapman  remarked 
that,  although  the  anatomy  of  the  giraffe  has  been  well  described  in 
the  Phil.  Trans,  by  Prof.  Owen,  as  the  oi^portunity  of  dissecting 
it  does  not  occur  often,  and  the  literature  of  the  subject  is  not 
ver3'  full,  it  docs  not  appear  superfluous  to  call  attention  to  one  or 
two  facts  noticed  in  a  dissection  of  the  male  animal  that  died  some 
time  since  in  the  Zoological  Garden,  and  whose  stuffed  skin  makes 
a  valuable  addition  in  our  museum.  He  had  pleasure  in  saying 
that  he  found  the  internal  organs  as  described  by  Prof.  Owen, 
save  in  reference  to  the  manner  in  which  the  great  bloodvessels 
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Spring  from  the  aorta.  In  the  example  dissected 
by  Dr.  Chapman,  there  was  an  innominate 
artery,  which  gave  off  the  left  subclavian,  ^ub  2/., 
the  right  subclavian,  suh  i?.,  the  right  vertebral, 
F',  and  the  common  trunk  of  the  carotids,  C ;  the 
left  vertebral,  T,  springing  alone  from  the  aorta ; 
whereas  in  Prof.  Owen's  example,  according  to 
the  description,  the  left  subclavian,  as  well  as 
the  left  vertebral,  came  off  separately  from  the 
aorta,  while  the  right  vertebral  came  from  right 
subclavian.  It  is  possible  that  in  the  former 
the  disposition  of  the  bloodvessels  was  an  ano- 
malous one.  He  would  also  mention  that  there 
was  an  entire  absence  of  a  gall-bladder,  which 
was  noticed  twice  out  of  three  times  in  the  cases 
studied  by  Prof.  Owen.  For  the  reason  above 
given,  he  did  not  refer  to  the  brain,  alimentary 
canal,  etc. ;  to  those  who  may  be  interested,  he 
would  simply  state  that  these  organs  may  be 
seen  in  the  museum  of  the  University  of  Pennsylvania. 

Post-mortein  Examination  of  an  Elephant. — Dr.  Chapman  re- 
marked that,  while  the  organization  of  the  elephant  is  pretty  well 
known  to  naturalists,  as  the  opportunity  of  dissecting  it  does  not 
often  present  itself,  he  would  call  the  attention  of  the  members 
to  a  few  points  noted  in  his  post-mortem  of  the  Empress,  which 
recentl}'  died  at  the  Zoological  Garden.  On  account  of  the  heat 
of  the  weather,  the  examination  was  necessarilv  a  limited  one. 
For  some  months  before  death  the  animal  had  been  gradually  fail- 
ing, having  reached  an  extreme  old  age.  Numerous  abscesses  in 
the  skin  (rendering  it  useless  for  stuffing)  had  been  a  continuous 
source  of  irritation ;  while  the  trouble  exhibited  by  the  generative 
organs  was  seen  to  result  from  fibro-osteoid  tumors,  which  in- 
volved the  uterus,  ovaries,  broad  ligaments,  etc.  These  tumors, 
of  which  there  were  as  many  as  25,  varied  very  much  in  size,  the 
smallest  having  the  diameter  of  an  orange,  while  the  largest  would 
not  go  into  a  horse  bucket.  The  remaining  organs  were  healthy — 
the  heart  was  enormous — the  aorta  and  pulmonary  arteries  looking 
like  hose  plugs.  As  regards  the  stomach,  the  cardiac  portion  was 
much  developed,  and  the  peculiar  transverse  ridges  were  observed. 
The  greater  curvature  of  the  stomach  measured  65  in. ;  the  cir- 
cumference in  its  greatest  part  54  in.  At  the  entrance  of  the 
oesophagus  into  stomach,  in  the  si^ecimen  now  preserved  in  the 
museum  of  the  University  of  Pennsylvania,  may  be  seen  a  valve 
extending  half  way  across  the  aperture.  The  circumference  of  the 
small  intestine  was  14  in.,  while  that  of  the  large  measured  41  in. 
The  colon  was  thrown  into  deep  folds.  The  liver  was  bilobed — 
but  there  was  no  gall-bladder.     The  kidneys  exhibited  the  lobu- 
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lated  type  of  structure.  The  great  omentum  might  be  compared 
to  a  large  sheet — in  it  the  lymphatics  were  most  beautifully  exhi- 
bited. The  trunk  was  seen  to  consist  of  longitudinal  and  trans- 
verse muscles,  while  the  nerves  supplying  it  were  numerous  and 
large. 


September  28. 
The  President,  Dr.  Ruschenberqer,  in  the  chair. 
Twenty-four  members  present. 

Samuel  G.  Lewis,  Eugene  Santee,  M.D.,  and  Stephen  Greene 
were  elected  members. 

The  Committee  to  which  it  had  been  referred  recommended  the 
following  paper  to  be  published  : — 
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surroundlDg  portions,  wbicti  rises  tn  a  tine  Itouiiding  ridge 
tbe  Murfnci!  formerly  ciftpi)«d  tiy  the  oartUng«.  The  mrticaiu  «nd 
of  a  boii«  may  be  tbe  proximul  t-nO  of  tlic  fvraur.  Tt»c  •cotioo  of 
the  atmft  roscmblcs  that  of  n  T-rntl — tlio  los^vr  cxpntiBion  npiv- 
scnting  the  baao  of  the  trochsiit«r,  and  the  greater  that  of  the 
head.  Seen  jiroximally,  the  bead  is  iranavene  and  truncate,  •• 
In  lite  grttnl  trochanter  oT  many  mammals,  ivUlle  the  trodiantcr  It 
smalliTr,  oval  in  sni:tion,  and  oliliqae  to  the  head.  Tlifrc  nm  twn 
articular  fucetfi  on  thu  beail — the  larger  nxtondB  aorosa  tbf  iuner 
nide ;  the  smaller  Is  Buhronnd,  and  is  dircctdl  IntranU  ur  towartls 
the  trochanter;  the  two  are  separated  by  the  ridge  of  a  ri^ht 
angle. 

A  supposed  distal  end  of  a  motapodial  boni^  <Ii»plnyB  a  ahallow 
trociiluur  face  of  not  much  untero-poaterlor  diameter.  A  phalange 
is  of  rtmarkahic  form,  rtadmbUng  that  of  an  herblvoroun  dlnoaaur 
in  its  abort  wide  proportions.  The  articular  fuced  are  alightly 
iroi^hlcar  (n  tbulr  character,  and  the  inferior  i»  directed  inferiorly 
ut  nn  angle  of  i'l"  to  the  axis  of  tbe  shall.  Thu  form  Indicate*  & 
digitlgnwlo  tcrreiitrial  form.  The  proximal  end  of  a  rlli  exhibita 
tbo  6Cetion  of  thu  iiliaft  and  thu  hcud.  The  latter  baa  a  brood, 
tubercular,  articular  eurfaco,  and  a  smaller  capitular  aurfaco  on 
tbe  narrow  produced  bca<l.    Tlie  section  of  the  shnfl  is  IfUtii-nlar. 

Tbia  gvnus  npinsora  to  combine  somi'  dinoauurion  cbaraclcriaUca 
will)  those  in  nhich  it  resembles  the  Itki/ncfioeephalia.  This 
asabciation  of  diverse  features  is  confirmed  by  those  observed  In 
the  geuus  Clepsydropa,  Cope,  described  below. 

Specific  Characfere. — The  surface  of  tbe  sides  of  tbe  CGntnim 
is  marked  with  a  few  coarse  shallow  longitudinal  grooves,  which 
run  into  shallow  reticulations  of  weak  raised  lines.  The  neara- 
pophysis  is  sharp-edged  in  front,  and  with  some  ridges  externally 
at  tbe  base. 

The  edge  of  the  posterior  articular  face  is  excavated  opposite 
to  tbe  chevron  facets.  The  latter  are  large,  are  separated  by  a 
flat  surface,  and  are  bordered  externally  by  a  raised  edge  from  tbe 
polished  dense  layer  of  tbe  lateral  face. 

Diameter  of  ceulrum — vertical 021 

"  "  lraoiver«e 019 

'>  "  Inngltadinal Oil 

Widib  of  neural  canal 006 

"     of  nennpopbjda OM 
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Trias  in  Europe,  and  the  only  living  species  is  found  in  New 
Zealand.  Thus  it  would  seem  that  a  fragment  of  this  fauna,  so 
ancient  in  the  northern  hemisphere  and  so  remarkably  preserved 
in  the  southern,  has  been  brought  to  light  in  Illinois.  It  must  be 
added,  in  reference  to  the  geologic  age  of  the  fossils,  that  the 
genus  Diplodus^  Ag.,  has  not  yet  been  discovered  above  the  car- 
boniferous; and  that  one  genus  of  the  Rhynchocephalia  belongs 
to  the  Permian  in  Germany.  We,  therefore,  await  further  mate- 
rial before  venturing  a  decision  whether  they  belong  to  Triassic 
or  Permian  time. 

Criootng  heleroolitug,  Cope. 

Generic  characters. — This  genus  is  indicated  primarily  by 
caudal  vertebrae;  other  parts  of  the  skeleton  found  with  it 
probably  belong  to  the  same  animal,  so  I  describe  them  in  this 
connection,  awaiting  further  discoveries  to  confirm  or  disprove 
such  reference.  The  pieces  include  parts  of  two  femora — of 
?  tibia,  ?  ulna,  metapodial  and  phalangeal  bones,  ribs,  and  other 
pieces. 

The  caudal  vertebra  best  preserved  is  stout,  discoidal  in  form, 
and  deeper  than  wide.  It  resembles  in  form  that  of  an  herbivorous 
dinosanrian,  but  differs  otherwise.  The  articular  faces  are  deeply 
concave,  the  posterior  most  strongly  so ;  and  the  middle  is  occu- 
pied by  a  large  foramen,  whose  diameter  is  about  equal  to  that  of 
the  centrum  on  each  side  of  it.  The  lateral  borders  of  the  poste- 
rior articular  face  are  expanded  backwards,  and  articulate  with  a 
bevel  of  the  corresponding  edge  of  the  anterior  articular  extremit}'. 
In  this  way  the  vertebra  combines  the  mechanical  relations  of  the 
biconcave  with  the  opisthocoelian  structures.  The  neural  arches 
are  narrow,  and  directed  backwards ;  their  bases  are  firmly 
coossified  with  the  centrum ;  no  zygapophyses  appear  on  the 
portion  of  the  neur apophyses  preserved,  and  it  is  probable  that 
they  were  weak  if  existing.  On  the  inferior  surface  of  the  centrum 
two  shallow  pits  occupy  considerable  space,  and  indicate  the  ex- 
istence of  large,  free,  chevron  bones.  No  transverse  processes. 
In  one  vertebra  the  floor  of  the  neural  arch  is  deeply  excavated; 
in  the  other  it  is  plane,  and  marked  with  a  median  groove. 

Of  the  remaining  bones  it  ma}'  be  observed  that  the  articular 
faces  were  evidently  capi)ed  by  cartilage,  and  do  not  present  the 
smooth  condyloid  cliaracter  common  to  so  many  reptiles.  They 
are,  indeed,  not  so  smooth  as  the  dense  layer  of  the  shafts  and 
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surrounding  portions,  which  rises  in  a  fine  bounding  ridge  round 
the  surface  formerl}'  capped  by  the  cartilage.  The  articular  end 
of  a  bone  may  be  the  proximal  end  of  the  femur.  The  section  of 
the  shaft  resembles  that  of  a  T-rail — the  lesser  expansion  repre- 
senting the  base  of  the  trochanter,  and  the  greater  that  of  the 
head.  Seen  proximally,  the  head  is  transverse  and  truncate,  as 
in  the  great  trochanter  of  many  mammals,  while  the  trochanter  is 
smaller,  oval  in  section,  and  oblique  to  the  head.  There  are  two 
articular  facets  on  the  head — the  larger  extends  across  the  inner 
side  ;  the  smaller  is  subround,  and  is  directed  inwards  or  towards 
the  trochanter;  the  two  are  separated  by  the  ridge  of  a  right 
angle. 

A  supposed  distal  end  of  a  metapodial  bone  displays  a  shallow 
troclilear  face  of  not  much  antero-posterior  diameter.  A  phalange 
is  of  remarkable  form,  resembling  that  of  an  herbivorous  dinosaur 
in  its  short  wide  proportions.  The  articular  faces  are  slightly 
trochlear  in  their  character,  and  the  inferior  is  directed  inferiorly 
at  an  angle  of  45°  to  the  axis  of  the  shaft.  The  form  indicates  a 
digitigvade  terrestrial  form.  The  proximal  end  of  a  rib  exhibits 
the  section  of  the  shaft  and  the  head.  The  latter  has  a  broad, 
tubercular,  articular  surface,  and  a  smaller  capitular  surface  on 
the  narrow  produced  head.     The  section  of  the  shaft  is  lenticular. 

This  genus  appears  to  combine  some  dinosaurian  characteristics 
with  those  in  which  it  resembles  the  Rhynchocephalia.  This 
assbciation  of  diverse  features  is  confirmed  by  those  observed  in 
the  genus  Clepsydrops^  Cope,  described  below. 

Specific  Characters, — The  surface  of  the  sides  of  the  centrum 
is  marked  with  a  few  coarse  shallow  longitudinal  grooves,  which 
run  into  shallow  reticulations  of  weak  raised  lines.  The  neura- 
poph3^sis  is  sharp-edged  in  front,  and  with  some  ridges  externally 
at  the  base. 

The  edge  of  the  posterior  articular  face  is  excavated  opposite 
to  the  chevron  facets.  The  latter  are  large,  are  separated  by  a 
flat  surface,  and  are  bordered  externally  by  a  raised  edge  from  the 
polished  dense  layer  of  the  lateral  face. 

M. 

Diameter  of  centrum — vertical 021 

'*  '*  transverse 019 

**  »'  longitudinal Oil 

Width  of  neural  canal 006 

*'     of  neurapophysis 004 
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The  superficial  layer  of  the  other  bones  is  smooth  or  striate  and 
rugose  near  articular  extremities.  The  distal  end  of  the  head  is 
oblique,  and  the  side  below  it  concave  for  a  short  distance.  The 
very  short  shaft  of  the  phalange  is  concave,  almost  emarginate  on 
one  margin.  The  borders  of  the  tubercular  head  of  the  rib  are 
thin  and  broadly  flared  outwards  at  the  sides. 


Transverse  proximal  diameter  femur 
Antero-posterior  diameter  head  of  femur 
Transverse  diameter  shaft  of  femur 
Vertical  diameter  shaft  of  rib 

*'  *'        rib  at  tubercle     . 

''  "        rib  at  head 

Transverse  diameter  tubercle  of  rib 
Proximal  width  of  phalange  . 

depth  of        "         ... 
Length  of  same  phalange 


M. 

.024 
.018 
.015 
.008 
.016 
.006 
.008 
.014 
.007 
.010 


The  remains  indicate  an  animal  more  robust  than  any  existing 
lizard,  but  probably  not  so  long  as  some  of  the  larger  Varani. 

Clepsydrops  ooUettii,  Cope. 

Geneinc  characters, — This  genus  reposes  on  a  series  of  vertebrae, 
which  includes  cervicals,  dorsals,  and  caudals.  Associated  with 
these  are  proximal  ends  of  ribs,  a  coracoid  bone,  and  some  pha- 
langes, which  are  provisionally  referred  to  the  same.  They  bear  the 
same  relation  of  size  to  the  vertebnu  that  the  corresponding  bones 
do  to  the  vertebne  of  the  Cricotus  heteroclitiis^  and  have  an  appro- 
priately more  slender  form,  like  the  vertebrae  in  Clepsydrops. 
They  belong  in  any  case  to  an  allied  form. 

The  vertebra;  on  which  the  genus  reposes  are  more  elongate 
than  the  corresponding  ones  of  Cricotus,  They  are  deeply  bicon- 
cave, the  articular  cavities  being  funnel-shaped  and  continuous, 
thus  perforating  the  entire  length  of  the  centrum.  In  a  dorsal 
vertebra  the  cavities  communicate  by  a  very  small  orifice,  while 
in  the  posterior,  the  median  contraction  of  the  canal  is  less  marked. 
The  posterior  cavity  is  more  gradually  contracted  than  the  ante- 
rior ;  in  the  latter  the  excavation  is,  in  most  of  the  vertebrae,  but 
slight  (except  beneath  the  floor  of  the  neural  arch),  until  it  falls 
rather  abruptly  into  the  axial  perforation.  In  an  ? anterior  dorsal 
it  is  as  widely  excavated  at  the  border  as  the  posterior  funnel. 
Another  peculiarity  is  the  absence  of  processes  of  the  centrum ; 


408  PROCEEDINQS  OF  THE  ACADEMY  OF 

and  a  small  capitular  articulation  is  seen  sessUe  on  the  border  of 
the  cup  of  two  of  the  dorsals. 

The  axis  has  a  singular  form,  owing  to  the  tubular  perforation 
which  continues  the  posterior  excavation  to  the  anterior  face  of 
the  centrum.  There  are  three  articular  faces,  a  larger  subround 
inferior  and  two  smaller  superior,  which  border  the  neural  canal 
in  front  and  below,  and  are  separated  from  each  other  and  the 
inferior  face  by  the  perforation  in  question.  The  anterior  face 
slopes  obliquely  backwards  and  downwards,  and  is  convex  in 
transverse  section.  There  is  no  facet  for  the  free  hypapophysis 
of  the  odontoid,  but  it  appears  that  the  inferior  articular  face  was 
applied  exclusively  to  the  centrum  of  the  atlas,  as  in  Sphenodon. 
But  the  axis  differs  from  that  of  the  latter  genus  in  the  absence  of 
a  coossified  odontoid  process.  Either  that  element  is  altogether 
wanting,  or  it  consists  of  two  pieces,  interrupted  in  the  middle  by 
the  notochordal  foramen,  arj4  in  correspondence  with  the  superior 
articular  facets.  .  There  is  no  true  hypapophysis  of  the  axis,  and 
the  only  indication  of  lateral  processes  is  a  small  articular  facet 
on  each  side  on  the  lower  part  of  the  rim  of  the  posterior  funnel. 
These  may  have  been  related  to  rudimental  cervical  ribs.  The 
neural  arch  is  broken  off. 

The  dorsal  vertebraj  have  their  sides  somewhat  contracted ;  in 
one  specimen  the  inferior  face  is  rounded,  in  another,  which  I 
suppose  to  belong  to  a  different  part  of  the  column,  it  is  longitu- 
dinally acute.  In  this  and  another  dorsal,  where  the  parts  are 
exposed,  the  floor  of  the  neural  canal  is  interrupted  by  a  deep 
fissure,  which  has  a  triangular  shape  with  the  apex  downward, 
when  seen  in  profile.  This  is  due  to  the  fact  that  the  opposite 
halves  of  the  centrum  are  united  by  the  circumferences  of  the 
articular  cups,  which  have  in  profile  an  ><j  shape.  The  diapo- 
physis  does  not  project  far  beyond  the  base  of  the  neural  arch, 
and  is  compressed. 

The  caudals  are  elongate,  and  resemble,  in  the  forms  of  the 
centrum  and  neural  arch,  those  of  Laelaps.  The  neural  spines 
are  not  preserved,  but  if  present  were  directed  well  backwards, 
bearing  the  posterior  zj'gapophyses,  since  the  arch  stands  only  on 
the  anterior  three-fifths  of  the  centrum.  Chevron  facets  are  not 
distinct,  but  two  emarginations  on  the  rim  of  the  posterior  face  of 
one  of  the  vertebrae  indicates  their  existence.  In  other  centra, 
even  these  notches  are  wanting.    The  tail  was  evidently  tapering. 
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There  is  no  indication  of  the  transverse  fissures  seen  in  Sphenodon 
and  man}'  Lacertilia^  nor  are  there  an}*^  diapophyses  on  the  caudal 
vertebrae  j) reserved. 

Two  vertebras  accompanying  the  above  are  similar  in  general 
characters,  and  appear  to  belong  to  the  sacrum.  If  truly  such, 
they  indicate  a  structure  different  from  that  seen  in  Lacertilia 
and  Crocodilia^  and  present  some  resemblance,  perhaps  only 
superticial,  to  the  Dinosauria.  The  centrum  is  mucli  compressed, 
and  the  articular  extremities  present  a  wide  plane  border  below 
the  notochordal  perforation.  The  corresponding  part  of  the  cen- 
trum presents  no  indication  of  diapophyses.     Neural  arch  lost. 

Some  lieads  of  ribs  of  appropriate  size  are  compressed,  and 
exhibit  a  small  tuberosity  which  is  perhaps  a  rudimentalcapitulum. 
They  are  much  more  lizard-like  than  those  of  Cricotus. 

The  phalanges  are  of  more  slender  form  than  those  of  Cricotun 
and  more  like  those  of  lizards,  although  less  slender  than  usual 
among  that  order.  The  shafts  are  sometimes  little,  sometimes 
much  depressed.  The  distal  condyle  of  one  of  the  latter  is  not 
emarginate.  An  ungual  i)halange  is  subconic,  flat  below,  and  with 
a  shallow  groove  above  one  of  its  lateral  borders. 

A  coracoid  bone  supports  the  greater  part  of  the  glenoid  facet, 
and  exhibits  also  a  facet  for  the  scapula.  These  are  flat,  and  not 
excavated.  Its  form  is  that  of  an  irregular  right-angled  triangle, 
the  base  anterior  and  the  outer  angle  truncated  b}'^  the  glenoid 
facets.  Its  inner  margin  is  thickened  and  truncated  as  though  it 
had  been  articulated  with  a  mesosternal  or  opposite  coracoid  bone. 
This  may  not  be  a  correct  interpretation  of  its  appearance,  for  if 
so,  the  arrangement  would  differ  equally  from  that  of  Sphenodon, 
Lacertilia,  and  Salamanders,  and  resemble  that  of  the  Saurop- 
terijgia.  And  it  is  not  to  be  denied  that  there  are  other  points  of 
resemblance  to  the  coracoid  of  that  order.  There  is  an  anterior 
marginal  facet  as  though  for  a  clavicle,  and  a  short,  oblique, 
posterio-internal  one,  as  tJiough  adapted  for  a  small  sternum. 
There  is  a  shallow  notch  on  the  inner  border  anteriorly,  corre- 
sponding to  one  of  those  of  the  Lacertilia. 

This  genus  is  more  typically  Rhynchocephalian  than  Cricotua. 

Specific  characters. — There  is  a  shallow  fossa  in  the  entering 

angle  between  the  superior  and  inferior  articular  facets  of  the 

front  of  the  axis,  and  the  centrum  of  the  same  is  obtusely  keeled 

below.     The  border  of  the  anterior  articular  face  of  the  dorsal 
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vertebra  witli  keeled  ceDtnim  is  undulate.  The  obtuse  iDferJor 
face  of  anollier  dorsal  U  riigiiluse,  and  the  edge  of  the  articular 
face  is  act  tindtilatc.  The  inferior  faces  of  two  catidals  are  marked 
with  two  fine  pavallel  grooves,  while  in  another  caudal  and  the 
?sacrals  the  same  is  smooth.  There  are  some  longitudinal  riilges 
on  the  upper  side  of  the  larger  candal.  The  coracoid  is  concave 
on  its  inferior  side, convex  on  its  superior;  the  inner  and  anterior 
borders  are  thickened  by  flaring  of  the  edges.  Surface  smooth. 
The  posterior  edge  is  thin,  and  is  notched  just  behind  the  glenoid 
facet.  The  proximal  facets  of  the  phalanges  are  shallow,  simple, 
and  more  or  less  trai 


Length  ( 

Widlli  do,  at  midiHe  behind 008 

Depth  do.  (oblique) 010 

Length  centrum  of  sharp-keeled  dorsal 014 

Depth  do.  behind 013 

Width  do.  behind 013 

Length  centrum  of  rounded  dorsal 013 

Depth  do.  beliind Oil 

Width  do.  behind 0103 

Width  neural  canal  of  do 004 

Length  centrum  of  larger  caudal 014 

Width  of  do 0085 

Depth  of  do 008 

Lcngtli  of  base  of  neural  arch  of  do 008 
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The  crown  of  the  tooth  is  in  general  outline  an  oval,  wider  at  one 
end  than  the  other,  the  inner  border  gently  convex  and  entire. 
The  outer  border  is  marked  by  six  shallow  notches  which  are 
separated  b}'  as  man}^  sharp,  compressed  projections.  The  emar- 
ginations  and  denticles  are  the  termini  of  corresponding  grooves 
and  ridges,  which  radiate  from  a  smooth  space  along  the  inner 
margin  of  the  crown.  From  this  plane  the  grooves  gradually 
deepen  to  the  margin;  the  separating  ridges  are  acute,  and  with- 
out irregularit}'  or  serration.  The  base  or  root  of  the  tooth  is 
quite  wide.  Externall}'  it  extends  beyond  the  border  of  the  crown 
at  the  notches,  and  has  i>rojections  corresponding  to  the  denticles, 
from  which  it  is  separated  by  a  horizontal  notch.  On  the  inner 
side  the  base  extends  like  a  shelf  beyond  the  posterior  half  of  the 
crown,  and  is  i)roduced  backwards  beyond  its  posterior  border. 
The  inferior  plane  is  concave  in  transverse  section ;  the  crown  is 
plane  in  all  directions. 

M. 

Length  of  croAvn  preserved 021 

Width  of  crown 013 

Length  of  root  preserved 022 

Depth  of  tooth  internally CO.") 

Depth  of  tooth  externally .003 

TJiis  Geratodus  resembles  the  species  described  by  Agassiz 
under  the  names  of  C.  jyarvus  and  0.  serratua  from  the  English 
Trias,  but  diti'ers  from  them  in  the  shortness  of  the  tooth-like 
processes.  In  none  of  the  described  species  do  I  find  such  a 
development  of  the  basis  on  the  inner  side. 

This  species  is  of  interest  as  introducing  the  genus  to  North 
America.  It  is  dedicated  to  Dr.  Winslow,  to  whom  we  are  in- 
debted for  its  discovery. 
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October  5. 
Dr.  LeConte,  Vice-President,  in  the  chair. 
Twenty-five  members  present. 

The  following  papers  were  presented  for  publication; — 

"On  North  American  Noctniv."     B}'  Aug.  R.  Grote. 

"  Notes  on  the  Noctuida?,  with  descriptions  of  certain  new  spe- 
cies, No.  II."     By  H.  K.  Morrison. 

"  Description  of  a  new  species  of  Bird  of  Paradise  of  the  genus 
Ptiloris,  in  the  collection  of  the  Academy."  By  James  A. 
Ogdeu,  M.D. 

Observations  on  Lilies. — Mr.  Thomas  Meehan  remarked  that 
some  bulbs  of  Lilium  pardalinum,  received  last  spring  from  Dr. 
W.  P.  Gibbons,  had  the  scales  articulated  in  the  middle.  The 
upper  portion  of  the  jointed  scale  fell  oft*  easily  at  the  slightest 
touch,  giving  the  blunt  ends  of  the  remaining  portion  the  ai^pear- 
ance  of  grains  of  Indian  corn  as  they  were  arranged  along  the 
rhizome.  Dr.  H.  N.  Bolander  has  since  informed  him  that  it  was 
a  common  characteristic  of  this  species.  It  does  not,  however, 
appear  to  have  been  noticed  by  monographers  of  this  genus.  He 
had  since  found  .that  the  eastern  Lilium  superbum  had  the  same 
character.  It  was,  liowever,  by  no  means  regular.  Some  bulbs 
would  have  a  large  number  of  articulated  scales,  while  others  had 
but  a  few  here  and  there;  and  they  were  as  likely  to  be  found 
among  the  inner  as  the  outer  scales.  The  scales  of  Lily  bulbs 
were  but  the  dilated  and  thickened  bases  of  ordinary  leaves. 
There  were  no  articulations  in  the  normal  leaves,  and  it  was  diffi- 
cult to  trace  any  morphological  relationship  in  these  scale  joints. 

Another  observation  he  had  made  on  the  failure  of  some  bulbs 
of  Lilium  canadense  to  produce  seed.  He  had  received  a  few 
years  ago  some  bulbs  of  this  species  from  Mississippi.  Tlie 
flowers  proved  so  remarkably  large  and  Iwautiful,  much  superior 
to  those  of  the  northern  plant,  that  he  was  in  hopes  to  increase  it 
by  seeds,  but  not  one  seed-vessel  formed — though  a  quantity  of 
L.  superbum  growing  near  them  set  every  flower.  Supposing 
that  this  might  be  a  case  where  fertilization  from  other  flowers 
might  be  a  benefit,  pollen  was  applied  from  others  of  the  species 
but  all  of  the  same  Mississippi  plants,  with  no  better  results.  He 
wished  to  cnll  particular  attention  to  this  little  fact,  because  he 
believed  that  physiological  agencies  in  fertilization  and  rei)roduc- 
tion  were  often  lost  sight  of  in  the  discussions  relating  to  the  con- 
nection of  flowers  with  insects  in  this  matter.     Some  remarkable 
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physiological  facts  had  recently  been  brought  to  light  by  Mr. 
Francis  Parkman,  of  Cambridge,  Mass.,  the  eminent  historian  and 
gocKl  botanist.  He  had  endeavored  to  hybridize  a  number  of 
species  of  Lily  with  the  Japan  L.  auratum.  To  guard  against  the 
chance  of  fertilization  b}'  their  own  pollen,  the  anthers  were  «ut 
from  the  flowers  l)efore  they  had  perfected,  and  other  precautions 
taken.  There  seemed  to  be  no  chance  of  any  result  but  to  pro- 
duce hybrids,  or  not  to  seed  at  all,  according  to  all  that  has  been 
heretofore  known  of  such  subjects.  But  in  every  case  but  one  of 
those  which  have  so  far  blossomed,  the  seedlings  are  like  the 
female  parents.  There  was  one  remarkable  hybrid,  and  one  only. 
That  tlie  male  parent  should  be  potential  for  reproduction,  and 
yet  powerless  to  transmit  the  slightest  trace  of  its  own  character- 
istics, he  thought  among  the  most  wonderful  of  the  recently  dis- 
covered facts  in  vegetable  physiology,  and  would  render  the  Lily 
family  an  object  of  renewed  interest. 

As  remarked  before,  some  Lilium  superbum  growing  near  the 
others  bore  seeds  freely,  every  flower  perfectly,  and,  so  far  as  he 
could  see,  without  anj-  sixjcial  aid  from  insect  agency.  He  had 
been  interested  in  noting  the  remarkable  manner  in  which  the 
seed-vessels  varied.  He  exhibited  a  number  of  capsules,  selected 
from  twenty-five  plants,  eacli  plant  bearing  all  its  seed-vessels 
exactl}'  after  the  pattern  of  each  one  exhibited.  Some  were  about 
two  inches  long  and  linear,  with  rounded  ends ;  others  of  the 
same  character  but  with  the  end  promorse,  and  giving  a  triquetrous 
character  to  the  apex.  Another  had  the  carpellary  edges  perfectly 
smooth,  another,  perhaps,  like  it,  with  tumid  raised  edges.  Then 
there  were  lanceolate,  oblong,  clavate,  pyriform,  and  almost  glo- 
bose forms.  In  old  times  many  of  these  characters  would  have 
been  deemed  of  sufficient  importance  to  found  new  species  on ;  in 
times  past,  and  in  our  own  times  under  some  prevailing  theories, 
the  variations  would  be  looked  for  under  some  law  of  external 
influences  modifying  form.  Without  offering  an}'^  opinion  on 
these  points,  he  would  simply  observe  that  all  these  plants  were 
taken  from  one  small  spot  at  Berlin,  New  Jerse}',  and  had  all 
been  growing  in  his  garden  under  exactly  the  same  circumstances 
together. 

Memarks  on  Rhizopods, — Prof.  Lbidy  made  the  following  re- 
marks relating  to  previous  communications  on  Ilhizopods:  On 
my  return,  after  an  absence  from  home  since  last  April,  my  atten- 
tion has  been  called  to  a  critical  notice  by  Dr.  G.  C.  Wallich,  in 
the  Annals  and  Magazine  of  Natural  History  for  May,  1875,  page 
370,  on  my  communications  to  the  Academy  on  our  fresh-water 
rhizopods.  Dr.  Wallich  complains  of  my  apparent  inattention  to 
his  own  researches  on  the  same  subjects,  published  in  the  Annals 
for  18G3  and  18G4.  From  the  character  of  Dr.  Wallich's  remarks, 
I  suspect  that  he  has  not  examined  my  communications  as  pub 
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IM  rib  bdom  to  th«  MMnbriom  aad  any  be  railed  tbe  «*- 
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■■■ibilUM  aad  jriadMat,  is  ■■—il  bjr  ibe  |yj<itioa  o/  iu  lower 
■ttftchiet  ft  riMohr  rib.  In  tbeyoai,  tlie  »acc«Mllng  ecgmvnu 
of  tbe  ^ftdkHM  CftB  be  ■■— d  in  the  »nmr  on)rr  «>  far  a»  the 
Ibaith.  Berood  tU*  tbe  walalng  ribs  an  mi  trruwilM  (bat  mm- 
hraiaof  tboabiBpoerible.  It  caa  be  er«n,  humfn-r,  tiy  etwlj  iiiK 
the  arraag— at  in  q^ulnipade,  that  the  rule  bcilila  gotMl,  ee>-lt  rib 
owaiftg,  hi  ft  hoawloglBal  eeBee,  its  ova  au^mal  se^tiDeDi.  Vnr  the 
pweeat  prpoeeall  that  iwwJfte  rftiport  mee  ta  to  accept  aaalea^ 
Mf  tbOB^t,  that  wbaft  a  rib  is  seeD  Joininic  any  two  ae^tuenu  of 
Ihn  alriftaw  In  ufai  ll  In  Ibii  Inam  iif  ilii  i  n  li^  Tbn>.  whm  the 
aavaath  rib  la  ■•••  Jolalac  Ibe  ■taraiHn  at  ttiv  xi|ilin-^ta>Hi^lar 
Janetlriw,  It  la  eorfset  to —■«■  tbe  rib  aet  lo  ibc  glmtiolm  t»it  to 
tbe  srphoid  cartfl^e,  and,  placiag  It  there,  we  reraoTe  it  fhMn  the 
■erit-8  rjf  the  frladiolar  rilis. 

Now  tbe  maniibrial  and  the  glniliolar  HIv*  are  tbe  true  ril>e— 
and  these,  with  tlie  removal  of  the  aevenlh.  are  but  «!>  io  number. 
It  will  al«o  be  ««eii  tbal  were  all  the  fal»e  ribs  pro4lu<.>«d  they 
would  Iw  xr)dioidal  rilw. 

It  in  c-onimonlr  the  cai»e  that  where  a  rule  or  notation  ia  eolab- 
liahed  it  will  be  Tuund  tobe  correlative  with  details  >>otli  of  structure 
and  of  function.  Tlii«  is  the  cnse  in  tbe  example  above  cited. 
The  rilw  (flr»>t  f>)  whidi  present  concave  u[>|>er  lM>rders,  am)  have  a 
vertical  xurfaee  at  the  imlinonary  groove,  are  the  true  or  nianu- 
brin-gladinlar  riba.  and  are  thme  wliieh  ox-vnt/  in  inspiration. 

Tbe  ribs  (last  (•>  which  present  convex  upper  lK>r<)er8,  and  yield 
-iu  tbe  pulmonary  groove  a  surface  inclinc<l  downwaril  and  forward, 
are  the  xypboiclal  rib«  (or  which  if  produced  would  be  zy|>boidal) 
auil  are  thoH*  which  dt^aiviiii  in  inspirntion. 

It  will  Iw  seen  that  lioth  ^ts  present  borders  concave  to  the 
line  uf  tractioQ  of  the  muscles  acting  upon  tliem. 


I 
I 
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While  speaking  of  rhizopods,  I  may  mention  that  there  are  two 
articles  on  the  subject  in  the  last  two  numbers  of  the  Archiv  f. 
Mikroskopisclie  Anatomie,  by  F.  E.  Schulze,  entitled  Rhizopo- 
denstudien.  In  these  papers  several  forms  are  described,  wiiich 
have  also  come  under  my  observation. 

The  difllugian  described  by  Sehulze  as  Quadrnla  Hymmetrica^ 
and  first  noticed  by  Dr.  Wallich  as  Difflugia  symmetrica^  with  a 
test  composed  of  quadrate  plates,  I  have  also  found  in  several 
localities  in  New  Jersey. 

A  difUugian,  with  a  structureless  test,  referred  bj'  Sehulze  to 
the  genus  Hyalosphenia  of  Stein,  and  described  by  him  with  the 
uame  of  H,  lata^  is  the  same  as  the  Difflugia  Ugata  of  Tatem, 
which  I  had  referred  with  several  other  species  to  a  genus  under 
the  name  of  Cathnria,  I  had  not  had  access  to  the  work  in  which 
Hyalosphenia  was  characterized,  and  which  has  priority  to  Ga- 
tharia.     The  dilllugians  referable  to  it  are  as  follows: — 

1.  HyalOBphenia  ligata:    Syn.  Diffiugia  ligata^  Tatem;   Catharia  ligatOf  Leidy; 

Hyalosphenia  lata^  Sehulze. 

2.  Hyalosphenia  papilio  :  Syn.  Catharia  papi/io,  Leidy. 

3.  Hyalosphenia  elegans :  Syn.  Catharia  eitgavs,  Leidy. 

The  ama^ban  which  I  have  described  under  the  name  of  Din- 
amwha  is  almost  identical  with  that  described  by  Sehulze  with 
the  name  of  Masiigamonha  (fig.  1,  Taf.  xxxv.),  and  which  is  pro- 
bablv  the  same  as  the  Amaiba  monociliata  of  Carter.  Dinamreba 
is,  however,  devoid  of  the  characteristic  flagellum  ascribed  to  the 
forms  of  Sehulze  and  Carter.  It  may,  perhaps,  prove  to  be  the 
same  as  Dactylosphaerium  of  llertwig  and  Lesser,  the  description 
of  which  appeared  in  the  Archiv  nearly  at  the  same  time  as  that 
of  Dinamceba  appeared  in  the  i)ublished  Proceedings  of  the 
Academj^  The  former  is  described  as  being  invested  with  minute 
villous  appendages  of  protoplasm,  but  the  latter  is  covered  with 
minute  bacterium-like  spicules,  such  as  are  represented  to  exist 
in  Mastigamceba. 


October  12. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Thirt3'-five  members  present. 

Qurrcus  heferoj)hylla. — Prof.  Leidy  exhibited  a  branch  of  Quer- 
cus  heterophylla  which  he  had  obtained  from  a  large  tree,  growing 
on  the  farm  of  Mr.  J.  I.  Bishop,  in  Burlington  Count}',  New  Jer- 
sey. The  foliage,  he  thought,  Indicated  a  hybrid  between  Q.  phel- 
los  and  Q.  i)alustris.  He  recommended  the  introduction  of  this 
rare  hybrid  oak  into  our  city  park. 
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On  the  Kotatioii  of  the  Siba. — Dr.  Allen  presented  tbe  follow- 
ing argimient: — 

The  rib  is  a  member  of  a  system  of  arches  which  are  arranger] 
bilaterally,  each  vertebra  having  a  single  pair. 

The  vertebral  end  of  eacli  dorsal  rib  bears  a  facet  articulating 
witb  its  own  vertebra.  When  the  end  bears  two  facets  the  lower 
one  articulates  with  its  owa  vertebra,  while  the  upper  articulates 
witb  the  vertebra  above  it.  The  latter  facet  may  be  terme<l  a 
secondary  one,  and  has  no  hoiriologica!  value. 

Now  this  method  of  arrangement  of  the  facets  roust  be  true  when 
applied  to  the  stcruat  end  of  the  rib  through  its  produced  chon- 
dral segment,  the  costal  cartilage,  so  that  the  segment  of  the 
sternum  bears  a  strict  relation  of  sequence  to  the  dorsal  vertebrre; 
each  segment  corresponding  to  a  right  and  left  rib.  Thus  the 
first  rib  belongs  to  the  manubrium,  and  may  be  called  the  ma- 
nubrinl  rib.  The  second,  altbougb  placed  apparently  between  the 
manubrium  and  gladiolus,  is  uamed  bj'  the  position  of  its  lower 
attachment  a  gladiolar  rib.  In  the  young,  the  succee<ling  segments 
of  the  gladiolus  can  be  named  in  the  same  order  as  far  as  the 
fourth.  Beyond  this  the  remaining  ribs  are  so  crowded  that  ana- 
lysis of  them  is  impossible.  It  can  be  seen,  however,  by  studying 
the  arrangement  in  quadrupeds,  that  the  rule  holds  good,  each  rib 
owning,  in  a  horaological  sense,  its  own  sternal  segment.  For  the 
present  purpose  all  tliat  remains  of  importance  is  to  accept  asa  lead- 
ing thought,  that  when  a  rib  ts  seen  joining  any  two  segments  of 
the  sternum — to  refer  it  to  the  lower  of  the  two.  Thus,  wlien  the 
seventh  rib  is  seen  joining  the  sternum  at  the  xipho-gladiolar 
junction,  it  is  correct  to  assign  the  rib  not  to  the  gladiolus  but  to 
the  xyphoid  cartilage,  and,  placing  it  there,  we  remove  it  from  the 
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October  19. 

The  President,  Dr.  Rusciienberqer,  in  the  chair. 

Twenty-six  members  present. 

A  paper  entitled  *'  Observations  on  the  structure  of  the  Mana- 
tee/' by  Henry  C.  Ciiapinan,  M.D.,  was  presented  for  publication. 


October  26. 
The  President,  Dr.  Ruschenberoer,  in  the  chair. 
Twent3'-one  members  present. 

Wm.  M.  Davis,  Jr.,  and  Dr.  B.  F.  Stephenson,  U.  S.  N.,  were 
elected  members. 

Prof.  Karl  A.  Zittel,  of  Munich,  and  Prof.  Wilh.  C.  II.  Peters, 
of  Berlin,  were  elected  correspondents. 

The  committee  to  which  the}'  had  been  referred,  recommended 
the  following  papers  to  be  published  : — 
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OK  KOBTH  AMSRICAir  KOCTTJJS. 
BY  AUG.  B.  OBOTE. 

Apatela  Harvejana,  n.  s. 

9.  Allied  to  hasta  and  Radcliffei ;  a  little  larger  and  differing 
by  the  increased  size  of  the  stigmata,  which  are  not  joined  by  a 
dash,  as  they  are  in  hasta.  Fore  wings  pale  bluish-gray.  Basal 
black  dash  arrested  at  the  inner  component  line  of  the  widely 
geminate  transverse  anterior  line.  Orbicular  large,  irregularly 
ovate,  differing  in  shape  from  the  same  spot  in  allied  species. 
Reniform  very  large,  luniform.  T.  p.  line  sliaped  as  in  hasta. 
The  two  dashes  on  terminal  space,  one  above  internal  angle,  the 
other  opposite  the  disk,  are  linear  and  fine.  Secondaries  fuscous, 
beneath  paler  with  discal  lunule  and  dentate  median  line. 

Expanse  42  mm.  Sharon  Springs,  N.  Y.,  0.  Meske,  July  23, 
named  for  Dr.  Leon  F.  Uarve}',  of  Buffalo. 

Apatela  (Ealonohe)  lanoeolaria,  n.  s. 

%.  A  species  allied  to  oblinita^  but  differing  by  the  yet  nar- 
rower, lanceolate,  pointed  primaries.  Color  like  ohlinita^  a  little 
more  bluish-gray,  tlie  fore  wings  covered  with  white  scales  over  a 
blackish  ground.  All  the  markings  confused,  the  t.  p.  line  alone 
to  be  distinguished,  not  fragmentary  and  sinuate  as  in  oblinita^ 
but  continuous,  angulate  on  median  nervules,  and  very  near  ex- 
ternal margin;  it  is  crossed  by  two  bla(rk  dashes  opposite  the  cell; 
a  longer  one  before  internal  angle.  Hind  wings  pure  white.  Be- 
neath white;  no  discal  marks. 

Expanse  42  mm.  Newtonville,  Mass.,  Mr.  Roland  Thaxter, 
June  G,  No.  3G. 

Xamestra  vindemialis,  n.  s. 

9.  A  species  of  large  size  with  hair}'  eyes  and  habitus  of  Ha- 
dena  sputatrix.  Fore  wings  entirely  deej)  purple  or  vinous  red  ; 
veins  sliaded  with  blackish.  Ornamentation  obsolete.  Reniform 
narrow,  indicated  by  powdery  scales.  The  four  ante-apical  pale 
dots  distinct.  Thorax  and  head  like  fore  wings  ;  beneath,  the 
body  is  tinted  with  vinous.  Ilind  wings  yellowish-fuscous,  tinted 
with  vinous  on  the  dusky  borders.  Beneath,  without  discal 
marks,  shaded  with  vinous  and  with  a  faint  median  sliade  line. 
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Expanse  40  mm.  Newtouville,  Mass.,  Mr.  Roland  Thaxter, 
June  24. 

Heliophila  lapidaria,  n.  s. 

'^.  9.  A  species  allied  to  phragnutidicola  and  adjuia^  with 
immaculate  white  secondaries  in  both  sexes.  The  fore  wings 
resemble  pallens  and  adjnta^  but  are  less  yellowish  ;  they  are 
terminally  interspaceall}'  darker  shaded,  the  veins  whitish.  The 
shade  under  the  median  vein  is  not  black,  nor  darker  than  the 
terminal  shades.  There  is  a  black  cellular  dot,  and  the  t.  p.  line 
is  indicated  by  two  disconnected  dots  as  in  pfl/^<?w«,  adjuta^  not 
b}'  a  series  of  points  as  in  phargmitidicola,  and  adonea,  A  termi- 
nal series  of  points  on  the  white  hind  wings  above,  noticeable  on 
both  wings  beneath.  Collar  with  three  lead-colored  lines.  The 
species  is  a  little  slenderer  than  phragmitidicola^  and  wants  the 
terminal  shading  to  the  hind  wings. 

Expanse  34  to  oG  mm.     Buffalo,  N.  Y. 

I  have  discovered  in  examining  a  collection  of  Canadian  Noc- 
tuidic  named  by  the  late  Mr.  Francis  Walker,  that  muUilinea^ 
Walk.,  is  the  same  species  as  commoidtis,  Guen. 

Helotropha  atra,  (Jrote,  Proc.  Acad.  X.  S.  Phila.  1874,  200. 

%,  9.  Both  sexes  of  this  form  have  been  taken  b}'^  Mr.  Wm. 
Saunders,  London,  Canada;  it  has  also  occurred  to  Mr.  Lintner, 
near  Albany,  N.  Y.  It  differs  from  remformva^  b}*^  the  smaller, 
compact,  whitish  reniform,  this,  with  the  concolorous  brownish- 
black  fore  wings,  gives  the  moth  a  resemblance  to  Iladena  apula- 
(rij\  Grote.  The  faintly  expressed  ornamentation  resembles  that 
of  Helotropha  reniformis^  Grote.  I  believe  it  to  be  a  distinct 
species. 

Hadena  diversioolor. 

Demas  dicerHicolor,  Morr.     Proc.  Bost.  S.  N.  H.,  182,  1874. 

T  have  examined  the  9  type  of  this  species  belonging  to  Mr. 
Thaxter.  The  position  of  the  accessor}'  cell  is  not  as  in  Demas 
(Loderer's  Taf.  1,  lig.  3).  The  palpi  are  not  "short  and  hanging," 
nor  is  the  head  "drawn  in*-  any  more  than  in  Iladena  Jinitima^ 
for  example.  It  may  seem  "a  wide  leap,"  but  the  si>ecies  is  a 
I/ddcna  and  not  a  Demaa^  and  this  latter  genus  is  not  as  yet 
shown  to  occur  in  \orth  America.  The  ornamentation  strongly 
resembles  that  of  Iladena  modica,  and  the  structure  and  the 
characteristic  ringlets  beneath  on  the  disk,  replacing  the  usual 


t.rrz,  i-'t-r  ':l».'.-il  n-irk.  •ioir  :i*  3.1:1  :■:■  ••e  i.i:-rkllr  rr>::j.«ei 
».:!  o-r  kr-rr'.-i^ri  w-::i  3tr.  G-'^L-rt  calls  --a:'^-^.-::.'"  ti:  wiicii   I 


L    f. 

Ti*:  rrri  -.-olor  :•  ir»r.::ris-  TLt  i^r^lit  ire  V.Arkisi-brj^i  :  disk 
fer.r^z'io-^.  Ti*:  ?:o-r.i  :-i>»r  of  iLe  ir-^i  i*  \  j^ale  o:»>L-:3re 
'xrhr^ro-^  TL*r  co*^4  1*  sLiitri  w::i  iark-vro^::.  xlI  :r:'>  sriade 
oUilr.-  OL  "^tilIl^I  ^pti'^e  ar.d  miiT-  :l warily  is  :»:>  t14c>=s.  at  in- 
Vtris 111  ma r :rl r.  iL d  oj-p-j vl:*  tbt:  •-■*11,  s*  :i:  i" i _?  .  i •.\  J ;  -.  T-e  grou d d 
cz/Ior  of  ti*e  »1"2  i^  fre*  from  diiri«i  cf  darker  sba  ^e  over  tbe 
ra^diaL  arA  s*-;'r  r^rnii'Lal  ?j:*ao*5-  Tiere  :»  a  "t-rowi;  sLadc  on  ihe 
inT^ri.ai  zn^f^iU.  a:  Mse.  TLe  traDSversc:  1:lc*  are  iiidicated 
bv  C'^T'ti]  •treak^.  TLe  stiziiaata  are  mceb  a*  :ij  .'»7.i  ■■:'>r.  ?«at 
iifkif'j^fzT,  Tii*:  t.  p.  line  is  Usual! V  seen  a*  a  single  fsiai  line, 
hcallo;^  aud  ^'i.-'.-'re-ied  by  a  donVle  series  of  do:s  on  the  {•->inls. 
the  irjiifrr  »?<,-r:f:*  bla:k  and  eriden:.  BrneaiL  there  is  an  in«r.stinet 
coriJiTiOn  si'iade  liLe.  .Sf*c:mens  frc«ni  Canada  rMr.  Saunders) 
and  N<rw  York  'Mr.  Robinson;  seem  larger  than  the  figures  of  the 
E«irop*-an  rur^a  which  I  have  seen,  and  differ  by  the  a? •<*.-« oe  of 
anv  whiti^^h  ^hade  on  internal  margin,  and  bv  the  disoal  d«its  be- 
neath  l-eing  solid.  I  have  catalogued  this  species  as  rur^a,  from 
a  det'rrmination  received  from  the  late  Mr.  Walker.  But  there 
is  sufficient  evidence  now  that  the  European  species  is  different, 
while  a  nearer  comparison  must  be  postponed  until  European 
material  can  be  obtained. 

XaaMtra  Dimmoeki,  n.  f. 

r.  Allied  to  jfftbjuncta,  G.  and  R.:  of  the  same  blackish-brown 
color,  differing  by  t>eing  darker  and  more  reddish,  by  the  absence 
of  the  median  dash  and  the  want  of  the  prominent  W-mark  to  the 
Hiibternjinal  line.  Collar  with  a  black  line.  Fore  winsrs  with  a 
short  distinct  black  basal  dash.  Median  lines  blackish,  indistinct, 
lunulate.  approximate  Orbicular  large,  luniform,  excavate  on 
thf;  inner  side:  reniform  large,  medially  constricte^l,  shaded  with 
blackish  over  median  nervules  :  daviform  merely  outlined.  Me- 
dian shade  line  fcrrnmnous  below  the  reniform.  Subterminal  line 
nearly  straight,  a  series  of  interspaceal  cuneiform  ferruginous 
spots  surmounted  by  pale  atoms.     Hind  wings  dark  fuscous,  with 
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pnle  fringes.      Beneath  thickly  powdered  with  blackish,  with  n 
slight  nuMy  stain ;  hind  wings  with  dot  and  line. 
Expanse  40  mm. 

From  tlie  Wliite  Mountains,  \ew  Hampshire,  collected  by  Mr. 
Geo.  Dimmock,  for  whom  I  name  the  species. 
OiirliOFluiiini  trUnKvUfer,  Grote,  Ckn.  Bnt.  4,  187. 

%.  Antennie  with  thickened  scape,  simple,  scaled  above, 
ciliate  beneath.  Eyes  naked.  Tliorax  tufted;  wings  rounded. 
Front  roughened,  tuberciilatc ;  palpi  slender,  short.  Legs  un- 
armed. Rich,  rather  pale,  silky  yellow,  with  deep  yellow  linear 
shadings.  Fore  wings  with  the  usual  markings  wanting.  All 
tiie  markings  deep  ochre-yellow,  consisting  of  curved  or  straight 
shadings  on  the  veins  and  interspaces.  The  t.  p.  line  seems  near 
the  margin,  geminate,  shaded,  even,  forming  a  rounded  sweep  fVom 
opposite  the  cell  to  below  vein  2,  where  it  is  indeuted;  it  here 
appears  to  be  disconnected,  running  back  on  the  vein ;  below  this 
two  curved  ochre  lines  on  each  side 
of  vein  1  seem  to  meet  on  the  t.  p. 
line.  Thns  two  triangulate  spaces 
are  formed  on  the  primarj',  Sub- 
tcrmiual  and  terminal  lines  indi- 
cated. Fringes  and  hind  wings 
shiny  yellow.  Beneath  yellow  with- 
out markings. 

E^cpanse  40  mm.  Kansas,  Prof. 
Snow. 
By  the  kindness  of  Professor  C.  V.  Biley  I  am  enabled  to  pre- 
sent the  annexed  beautiful  wood-cut,  illustrating  the  female  ty)>e 
of  this  species  and  showing  the  neumtion.  The  student  is  re- 
ferred to  the  original  paper  for  my  remarks  on  the  structural 
affinities  of  the  moth,  which  scvm  to  me  to  lie  with  Gorlyna. 
Iiygranthoeeia  limbalii,  n.  t. 

9.  Allied  to  arcifera.  Fore  wings  deep  shining  blackish- 
brown;  thorax  more  reddish.  All  the  lines  obliterate;  the  an- 
nulets of  the  rcuiforni  can  be  made  out.  On  the  middle  of  the 
wiug  there  is  a  whitish  patch  on  internal  margin,  and  one  above 
it,  sniailcr,  on  costa.  Hind  wings  black,  immaculate,  with  pale 
fringes.  Beneath  black,  with  the  terminal  spaces  reddish. 
Abdomen  bl.ick,  with  the  terminal  segment  yellowish. 
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Expanse  20  mm.     Habitat,  Kansas,  Prof.  ^now. 
Aadophron  Bnowi,  n.  g. 

9,  Eyes  naked;  tongue  stout;  fore  tibiae  short,  with  termi- 
nal and  lateral  clans;  hind  and  middle  tibiic  siiinosc.  Wings 
shaped  as  in  A.  rbodites  from  Europe,  and  colors  the  same.  The 
AmericAn  species  is  larger  and  stouter,  and  has  less  rosc-color  on 
fore  wings.  Tliorax  and  fore  wings  pale  kmon-ycUow,  color  of 
Heliofhiv  citrinelhu,  0.  and  11.  Fore  wings  with  a  ligiit  roseate 
shading  beyond  tlie  cell,  and  with  tlie  sinuate  t.  p.  line  faintly  in- 
dicated in  rose-color.  Some  rosuate  basal  shades  and  at  the  place 
of  the  t.  a.  line.  Hind  wings  pale  fuscous,  with  a  rosy  terminal 
stain  ;  fringes  pale.  Bcneatii  primaries  fuscous,  with  rosy  apices; 
hind  wings  yellow,  with  rosy  tint  near  anal  angle.    Body  stouL 

Expanse  32  mm.     Hab.  Lawrence,  Eansas.     Prof.  F.  H.  Suow, 
for  whom  I  name  the  beautiful  species. 
Agratii  Hnbnar. 

Both  of  tlie  first  two  of  the  following  forms  were  communicated 
by  me  to  Mr.  Morrison  of  Cambridge,  in  response  to  his  request 
to  send  him  new  species  for  his  intended  paper  on  the  genus. 
Both  were  returned  by  him  as  varieties  of  A.  auxiliaris,  Grote. 
It  is  possible  that  this  view  will  be  found  correct;  still  it  will  be 
projwr  to  give  the  forms  different  designations,  1  have  A.  auxili- 
aris  from  Te.\as  and  Colorado. 
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Agrotifl  introferens,  n.  s. 

I  have  a  fine  male  specimen  sent  me  by  Mr.  E.  L.  Graef,  from 
Texas.  It  resembles  perexcellens  from  California  in  coloration, 
but  is  narrower  winged  and  has  the  habitus  of  auxiliari».  It 
differs  b}'  the  collar  at  base  being  ochreous,  divided  by  the  central 
black  line  from  the  superior  dark  brownish  portion.  The  costa  is 
broadl}'  striped  with  ochreous  to  the  reniform.  The  stigmata  are 
distinctl}'  inter-annulate  with  white,  and  the  median  vein  is  white 
lined.  The  subterminal  space  is  shaded  with  ochreous  or  pale 
leather-brown,  and  the  internal  margin  also  shaded  with  the  same 
color,  recalling /t;w7u*ca.  The  orbicular  is  more  irregular  and  an- 
gulate  in  shape,  and  larger.  The  claviform  is  less  prominent,  and 
there  is  the  same  ochrey  submedian  stripe  as  in  anxiliaris.  Uind 
wings  and  under  surface  much  like  the  other  forms. 

Expanse  42  mm. 

Agrotis  eampestris,  n.  s. 

Allied  to  te^sellata.  It  differs  by  its  larger  size,  the  even  dark 
purple-brown  of  the  primaries  and  thorax;  the  latter  and  the 
fringes  being  in  one  specimen  shaded  with  ferruginous.  The  black 
shading  on  the  cell  is  more  obvious,  and  the  transverse  lines  dis- 
tinctly marked  in  black.  Hind  wings  usually  darker  than  in 
teaaeUata^  with  fringes  almost  entirely  fuscous.  Under  side  like 
tefisrllafa,  of  which  this  may  be  a  modification,  but,  if  so,  its  dis- 
tribution is  singular. 

Expanse  35  to  37  mm.  Vancouver  Island,  Mr.  Henry  Edwards, 
No.  5()44 ;  Canada,  Mr.  Geo.  Norman  ;  N.  Y.  Mr.  Theo.  L.  Mead, 
No.  131. 

Agrotis  oinereomaoula,  Morr. 

9.  A  species  allied  to  j^^^^xcellemt  in  colors  and  ornamenta- 
tion. Fore  wings  either  entirely  ochrey  or  pale  leather-brown  or 
with  the  median  space  and  middle  of  the  wing  from  t.  p.  line  to 
base  shaded  with  red-brown.  The  variation  consists  in  the  amount 
of  red-brown  shading  to  the  wing ;  in  either  case  the  subterminal 
space  costa  and  internal  margin  are  ochreous.  Stigmata  rather 
large,  ashen,  of  the  usual  shape,  with  black  annuli;  cell  shaded 
with  blackish-brown.  Subterminal  line  preceded  on  costa  by  a 
brown  shade,  leaving  the  ochreous  tint  of  the  s.  t.  space  to  spread 
over  apices.  Terminal  space  narrow,  irregular,  filled  with  blackish 
below  vein  7.    Median  vein  narrowly  white-lined;  a  black  dash  be- 
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tween  basal  and  t.  a.  line  below  tlie  vein.  Thorax  red-brown ; 
collar  at  base  ochreous.  Transverse  median  lines  on  fore  wing 
sub-obsolete.  This  species  is  broader  winged  than  introferens^ 
and  very  like  perexcelleiu^  Grote,  from  tlie  Pacific  coast,  differing 
by  the  shorter  claviform,  the  more  ocbrey  hue,  and  apparentlj'  by 
the  less  prominent  lunulations  of  the  t.  p.  line. 

Expanse  38  to  40  mm.     Canada,  Mr.  Geo.  Xorman. 

Mr.  Morrison  has  sent  me  a  specimen  under  this  name  that  I 
refer  to  this  species.  His  brief  description  cannot  possibly  be 
used  to  identify  the  species.     Compare  Bost.  Proc.  1874,  p.  164. 

Agrotis  gnlaris,  n.  s. 

% .  Possibly  a  form  of  cinereomacida.  Antennae  feebly  brush- 
like. Seems  to  be  a  shorter  winged  and  stouter  species.  Anterior 
wings  and  thorax  entirely  unicolorous  shining  purplish  red-brown. 
Stigmata  interlined  with  pale  powdery  scales,  defined  ^y  black 
annuH,  concolorous,  of  the  usual  shape.  A  black  dash  below 
median  vein,  which  extends  from  base  to  t.  a.  line,  the  latter 
fragmentary.  Cell  shaded  with  blackish.  Claviform  black  out- 
lined, short,  and  sharp.  T.  p.  line  obsolete.  Terminal  space 
blackish  stained,  and  there  is  a  preapical  deeper  costal  shade 
before  the  inception  of  the  s.  t.  line.  Hind  wings  smoky  fuscous ; 
fringes  dark.  Beneath  with  lunule,  subirrorate,  and  darker  than 
in  the  preceding  species. 

Expanse  35  mm.     Canada,  Mr.  Geo.  Norman,  No.  381. 

Agrotis  haruspiea,  Qrote.  ^ 

Mr.  Morrison  (Proc.  Acad.  Nat.  Sci.  Phila.  1875,  59)  says  that 
I  am  in  ''error"  with  regard  to  the  name  w/? imacu/a,  proposed  for 
this  species  l)^'  himself,  that  it  is  not  preoccupied  in  the  genus, 
''the  name  is  used  by  Dr.  Staudinger  for  a  simple  variety  of  the 
common  A.pJecfa^  Linn."  Mr.  Morrison  seems  to  be  unacquainted 
with  the  discussion  carried  on  in  the  Wiener  Eut.  Monatschritl  b3' 
Lederer  with  respect  to  the  Andalusian  A.  unimacula^  Stand. 
Lederer  regarded  the  Spanish  species  as  a  form  of  leucogokster^ 
not  plerta ;  on  the  other  hand,  Staudinger  cites  it  with  doubt  in 
his  last  Catalogue  as  a  variety  of  plecta,  considering  it  still  to 
have  claims  to  rank  as  a  species,  as  which  he  at  first  described  it. 
In  no  event,  whether  for  a  species  or  a  variety,  could  the  same 
name  be  used  twice  in  the  same  genus.  In  a  difllcult  matter,  like 
that  of  unimacula^  Stand.,  a  statement  from  Mr.  Morrison,  without 
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even  specimens  before  him,  can  hardly  as  yet  correct  Europea:i 
lepidopterists,  or  affect  the  operation  of  a  rule  in  zoological 
nomenclature. 

Xamestra  lubens,  Qrote. 

Maf/iestra  rufulaj  |  Morr.     Proc.  Acad.  N.  Sci.  Phila.  1874,  62. 

The  name  here  retained  I  have  proposed  in  the  Trans.  Ent.  Soc. 
Phila.,  in  a  paper  issued  prior  to  my  receipt  of  Mr.  Morrison's 
pamphlet.  I  have  not,  at  this  writing,  the  complete  data  before 
me,  though,  I  believe,  I  have  priorit}';  the  question  is  not  mate- 
rial, for  I  have  employed  the  name  previously  for  a  Californian 
species,  Dianthcecia  riifula;  and  the  validity  of  Boisdunal's 
genus  is  disputable  since  the  discovery  of  American  forms.  The 
absence  of  the  tibial  spinule  is  omitted  in  Mr.  Morrison's  com- 
parison with  the  European  brasaicae. 

Parastiehtis  minuseula  (Morr.). 

9.  A  small  species  with  the  genital  process  extended.  This 
is,  though  not  prominently  visible,  the  remarkable  character  in  this 
genus  with  naked,  lashless  eyes,  and  unarmed  tibia\  The  present 
species  has  apparentl}'  no  tufts  on  thorax,  and  none  on  abdomen ; 
neither  of  ni}-^  two  specimens  are,  however,  perfectly  fresh.  The 
colors  are  somewhat  like  meditata.  Dark  lilac  gray  ;  terminal 
space  contrasting!}'  paler.  A  faint  reddish  tinge  about  median 
space.  The  claviform  is  indicated  by  a  black  dash,  which  extends 
across  the  median  space.  The  lines  are  faint ;  t.  p.  line  very 
sinuous,  narrowing  the  median  space.  Keniform  upright,  narrow, 
concolorous;  orbicular  ovate,  oblique.  Hind  wings  blackish- 
fuscous,  with  paler  fringes.  Beneath  dark,  subirrorate;  hind 
wings  paler  at  base ;  a  reduce<l  discal  dot  and  very  obscure  double 
common  lines.     Thorax  like  fore  wings. 

Expanse    23    mm.     Orillia,  Mr.  Geo.  Norman,  Nos.  899,  40 J, 
Sei)t.  9. 

Tiiere  is  a  faint  resemblance  to  jinitima  in  this  much  smaller 
species. 

Fala,  n.  g. 

A  form  allied  by  the  conformation  of  the  clypeus  to  Stihadium 
and  riarjiomimicuii.  The  front  is  entireh*  cup-shaped,  excavate, 
raised  rim-like  around  the  edges  ;  from  the  centre  a  broad  wedge- 
shaped  horn  or  prominence  arises.  Tibiie  unarmed  ;  fore  tibire 
with  a  terminal  claw.  PJyes  naked,  unlashed.  Thorax  untufted; 
28 
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abdomen  short,  iintuftcd.     Primaries  widening  outwardly,  with 
depressed  costal  margin.     Antennae  of  the  male  simple,  ciliate. 

Fala  ptycophora,  n.  s. 

% .  Fore  wings  gray,  shaded  with  oelireoiis,  especially  in  two 
stripes  from  the  base  outwardly  across  the  disk,  and  downwardly 
below  median  vein  to  internal  angle.  T.  a.  line  geminate,  deeplj' 
and  widely  dentate.  Orbicular  shaded  with  white,  rounded,  annu- 
late with  blackish-brown.  Reniform  narrow,  elongate,  scroll- 
shaped,  white  with  brown  annulus.  Median  space  very  wide,  the 
t.  p.  line  very  near  the  subterminal,  geminate,  regularlj'  Innate, 
not  very  distinct.  Subterminal  line  shaded  with  blackish,  and 
preceded  by  some  very  prominent  white-filled  dentations  infe- 
riorly.  Fringes  dark,  interrupted  narrowly  with  pale  opposite  the 
extremity  of  the  veins.  Hind  wings  fuj^cous,  beneath  with  pro- 
lons;ed  lunulc  and  faint  median  line.  Thorax  and  head  mixed 
gray  and  blackish;  teguhv  rather  prominent,  recalling  allied  genera. 

Expanse  32  mm. 

Ilab.  California. 

Heliothis  luteitinctus,  n.  .s. 

Allied  to  phUKjophatjus^  from  wiiich  it  differs  by  the  liglit  yellow 
hind  wings,  with  a  broad  black  lunule  and  black  hind  margin 
interrupted  in  the  usual  i)lace  with  yellow.  Beneath  both  wings 
clear  yellow,  on  the  hind  wings  the  discal  mark  is  larger  than  in 
its  ally,  flask-shiipod, narrowed  superiorly,  the  terminal  black  band 
is  reduced  to  a  black  submedian  patch.  In  color  of  primaries  and 
in  their  indistinct  marking  this  species  is  very  similar  to  phlogo- 
p7ia(iiii<;  the  medium  sliatle  is,  however,  absent. 

Expanse  30  mm.     Nebraska.  Mr.  Dodge,  No.  51. 

Tarache  augnstipennis,  n.  s. 

With  the  colors  ofbiplnga^  this  species  resembles  rather  termi- 
niviaculata  in  the  shape  of  the  wings;  the  primaries  are  slightly 
produced  at  internal  angle,  and  are  unusually  narrow;  form 
slenderer  than  in  its  ally.  Thorax  and  head  blackish  ;  palpi  and 
under  surface  of  body  and  collar  at  ])ase  whitish.  Fore  wings 
blackish,  with  a  white  stripe  along  median  vein  (and  spreading 
above  it  nearly  to  costal  edge)  to  the  place  of  the  t.  a.  line.  A 
white  curved  fleck  on  the  cell,  sometimes  connected  with  the  basal 
dash.  A  broad  pre-apical  white  costal  mark,  and  a  narrower  one 
beyond  it  surmounting   the  whitish  terminal    space,  where  the 
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even  specimens  before  him,  can  hardly  as  3'et  correct  Europea:« 
lepidopterists,  or  affect  the  operation  of  a  rule  in  zoological 
nomenclature. 

Xamestra  lubens,  Qrote. 

Mamestra  rufula,  |  Morr.     Proc.  Acad.  N.  Sci.  Phil  a.  1874,  62. 

Tlie  name  here  retained  I  have  proposed  in  the  Trans.  Ent.  Soc. 
Phil  a.,  in  a  paper  issued  prior  to  m^'  receipt  of  Mr.  Morrison's 
pamphlet.  1  have  not,  at  this  writing,  the  complete  data  before 
me,  though,  I  believe,  I  have  priorit}-;  the  question  is  not  mate- 
rial, for  I  have  employed  the  name  previouslj'^  for  a  Californian 
species,  Dianthcccia  rxifula ;  and  the  validity  of  Boisdunal's 
genus  is  disputable  since  the  discovery  of  American  forms.  The 
absence  of  the  tibial  spinule  is  omitted  in  Mr.  Morrison's  com- 
parison with  the  European  brassicae. 

Parastichtis  minuscula  (Morr.). 

9.  A  small  species  with  the  genital  process  extended.  This 
is,  though  not  prominently  visible,  the  remarkable  character  in  this 
genus  with  naked,  lashless  eyes,  and  unarmed  tibife.  The  present 
species  has  apparently  no  tufts  on  thorax,  and  none  on  abdomen  ; 
neither  of  my  two  specimens  are,  however,  perfectly  fresh.  The 
colors  are  somewhat  like  meditata.  Dark  lilac  gray  ;  terminal 
space  contrastingly  paler.  A  faint  reddish  tinge  about  median 
space.  The  claviform  is  indicated  b^^  a  black  dash,  which  extends 
across  the  median  space.  The  lines  are  faint;  t.  p.  line  very 
sinuous,  narrowing  the  median  space.  Reniform  upright,  narrow, 
concolorous;  orbicular  ovate,  oblique.  Hind  wings  blackish- 
fuscous,  with  paler  fringes.  Beneath  dark,  subirrorate ;  hind 
wings  paler  at  base ;  a  reduced  discal  dot  and  ver}'  obscure  double 
common  lines.     Thorax  like  fore  wings. 

Expanse  23  mm.  Orillia,  Mr.  Geo.  Norman,  Xos.  .391),  401, 
Sept.  1). 

There  is  a  faint  resemblance  to  Jinitima  in  this  much  smaller 
species. 

Fala,  n.  g. 

A  form  allied  by  the  conformation  of  the  clypcus  to  Stibadium 
and  lUagiomi miens.  The  front  is  entirely  cup-sliaped,  excavate, 
raised  rim-like  around  the  edges  ;  from  the  centre  a  broad  wedge- 
shaped  horn  or  prominence  arises.  Tibite  unarmed  ;  fore  tibise 
with  a  terminal  claw.  Eyes  naked,  unlashed.  Thorax  untufted; 
28 
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VOTES  OV  THE  NOOTUIDX,  WITH  DESCBIPTIOVS  OF  CEBTAIK  HEW 

SPECIES.    VO.  IL 

BY  H.  K.  MORRISON. 

Artilonohe  alboTeatta,  05xe. 

Leucania  henricU  Grotc.     Bull.  Buff.  Soc.  Nat.  Sci.,  vol.  i.  p.  10.    PL 

1,  fig.  15,  1873. 
Leucania  evanidmn^  Grole,  1.  c.  fig.  10. 
Ahhpharon  henrici^  Grote,  1.  c.  p.  112. 
Ablepharofi  eranidum^  Grotc,  1.  c.  p.  112. 
Abcrr.  Abl.  fumoffunij  Morr.  1.  c.  p.  275. 

We  have  sent  to  Dr.  O.  Stand inger,  the  eminent  European 
lepidopterist,  specimens  of  Ahlepharon  hcnrici^  and  he  lias  pro- 
nounced it  identical  with  albovenosa  ;  specimens  of  the  latter  re- 
ceived from  him  a  short  time  ago  have  been  compared  with  hen- 
rici  and  evamdum^  and  confirm  his  decision ;  the  latter  is  the 
form  in  which  the  interspaceal  lines  are  almost  o1>literate,  and 
seems  the  most  common  here  as  well  as  in  Europe;  y«mas«m, 
however,  we  now  believe  to  be  an  al)erration,  in  which  the  en- 
tire wings  are  suffused  with  smok}-  black.  AM,  ahsidum,  Harvey, 
we  do  not  know,  but  if  a  good  species,  it  should  be  referred  to 
Arsilonrhe,  The  place  of  this  genus  is  at  the  head  of  the  Noc- 
tuida',  near  Acront/cta^  not  near  Leucania  ;  this  is  confirmed  by 
the  larva*,  which  have  been  observed  in  this  country',  as  well  as  in 
Europe. 

Panthea  leacomelana,  nov.  sp. 

Expanse  40  mm.     Lengtii  of  body  1 4  mm. 

Eyes  hairy.  Head  sunken.  Thorax  untufted,  with  coarse  vil- 
losit3'.  Abdomen  short  and  untufted.  Tibia?  unarmed.  Antennae 
of  the  male  testaceous,  serrate,  with  a  white  tuft  at  the  base. 
Palpi  very  short  and  weak.  Anterior  wings  white,  crossed  by 
four  black  dentate  lines ;  half  line  present ;  basal  and  interior 
half  of  the  median  space  white,  cros.sed  by  the  distinct  well-defined 
interior  line,  the  orbicular  spot  appears  as  a  black  dot ;  exterior 
half  of  the  median  space  black,  with  the  exception  of  a  space 
above  and  around  the  small  black  encircled  reniform  spot ;  exte- 
rior line  strongly  dentate,  and  drawn  in  beneath  the  cell;  sub- 
terminal  line  very  irregular,  preceded  by  a  more  or  less  distinct 
diffuse  black  shade ;  black  shadings  in  the  terminal  space. 
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whitish  color  extends  backwards  on  internal  margin  to  the  curved 
t.  p.  line,  which  is  only  visible  inferiorly.  A  black  terminal  line ; 
other  ornamentation  indistinct.  Fringes  long,  interlined.  Hind 
wings  pale  fuscous,  with  whitish  fringes.  Beneath  testaceous 
whitish,  glistening;  primaries  shaded  medially  witii  fuscous. 
Abdomen  whitish,  yellowish  at  tip. 

Expanse  25  mm.  Texas,  Bosque  Co.,  G.  W.  Bolfrage,  No.  49.*i, 
June  5. 

Catocala  AlabamaB,  n.  s. 

Allied  to  (jrijnea  (=invptula^  Walk.),  but  differing  b}*  the  paler 
primaries,  which  want  the  ferruginous  tone  on  internal  margin, 
and  in  certain  details  of  ornamentation.  Size  a  little  under  grynea. 
Primaries  pale,  but  very  slightly  glaucous-gra3\  Lines  black,  not 
brown.  Transverse  anterior  distinct  and  runninyr  outwardlv 
obliquel}'  to  submedian  fold,  thence  obsolete.  Its  shape  is  less 
rounded  than  in  grynea^  and  it  is  not  so  strongly  denticulate  ante- 
riorl}'.  lleniform  vague,  without  distinct  interior  annulus,  and 
with  a  whitish  exterior  clouding.  Transverse  posterior  line  as  in 
grynea^  but  it  docs  not  extend  so  far  backwards  towards  the  t.  a. 
line  at  internal  margin.  Subtermiual  space  shaded  with  obscure 
brownish,  inferiorly  becoming  blackish.  Subtermiual  line  whitish, 
rather  distinctly- dentate.  Terminal  lunulated  line  distinct.  Hind 
wings  a  little  brighter  yellow  than  in  grynea^  with  the  band  less 
than  half  the  width,  very  uneven,  much  constricted  anteriorly, 
running:  narrowlv  and  unevcnlv  nearly  to  internal  mar^jin.  Basal 
black  hairs  limited.  Terminal  band  interrupted,  allowing  of  a 
larger  apical  \'cllow  mark  than  in  its  ally.  Beneath  without  any 
traces  of  a  basal  transverse  clouding  or  band  on  the  fore  wings* 
else  with  a  similarity  to  grynca. 

Expanse  42  mm. 

Hab.  Demopolis,  Ala.     (A.  R.  Grote.) 

On  pages  221-223  of  the  second  volume  of  the  Bulletin  of  the 
Buffalo  Sociel}'  of  Natural  Sciences,  I  have  given  the  additional 
species  described  since  the  publication  of  the  List  of  North  Ameri- 
can Noctuidje.  The  number  of  species  was  thereby  increased  to  83. 
Since  that  time  five  additional  species  have  now  been  published,  one 
of  which  (editha)  1  have  not  seen.  The  five  species  are  C.  Ne- 
braskie,  Dodge^  C.  Editha,  Edw,^  C.  Belfragiana,  Harvey^  C. 
Verrilliana,  Grote^  C.  Alabama*,  Orote, 
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gray.  Anterior  wings  gray,  the  transverse  lines  nearly  obsolete  ; 
a  distinct,  long,  black,  basal  dash  ;  ordinary  spots  as  well  as  the 
costal  region  sligiitly  ligiiter  than  the  ground,  the  former  having 
partially  effaced  black  annuli,  the  space  between  them  dark  ; 
transverse  lines,  where  present,  geminate ;  a  series  of  subterminal 
cuneiform  spots  replacing  the  usual  line,  a  lobate  line  at  the  base 
of  the  concolorous  fringe. 

Posterior  wings  light  at  the  base,  darker  towards  the  margin, 
fringe  light.     Under  surface  unmarked. 

Hah.  Orono,  Maine.     (Prof.  C.  II.  Fernald.) 

Agrotii  hortnlana,  no  v.  »p. 

Expanse  37  mm.     Length  of  body  15  mm. 

Eyes  naked.  Antennie  of  the  male  serrate,  with  the  serrations 
pubescent.  Front  and  vertex  yellow-brown.  Collar  with  a  brown 
central  line.  Thorax  yellowish-gray,  with  a  dorsal  divided  tnfl. 
Abdomen  rounded,  untufted,  the  lateral  tufts  brownish. 

Anterior  wings  uniform,  faded  yellow-gray,  with  the  ordinary 
markings  nearly  obsolete ;  veins  darker  than  the  ground  ;  traces 
of  the  ordinary  spots ;  the  subterminal  line  is  faintly  seen,  pre- 
ceded by  a  series  of  faded  cuneiform  marks.  Posterior  wins:s 
white.     Wings  beneath  uniform  whitish-gra}*. 

Hah.  San  Francisco,  Cal.  (Mr.  A.  Agassiz). 

From  one  specimen  in  the  Museum  of  Comparative  Zoology. 

This  species  seems  to  be  distinct  from  the  numerous  Califor- 
nian  si)ecies  published  by  Mr.  Grote,  many  of  which  are  unknown 
to  me. 

Mamestra  qaadrannulata,  nov.  f>p. 

Expanse  30  mm.     Length  of  body  15  mm. 

Eyes  hairy.  Front,  palpi,  collar,  and  prothorax  black,  shading 
to  gray  towards  the  abdomen.  A  Women  gra3*.  Basal  and  me- 
dian spaces  of  the  anterior  wings  crossed  hy  two  broad  longi- 
tudinal 3'ellow-brown  bands,  one  costal,  the  other  extending 
abmg  the  inner  mnrgin  ;  these  bands  inclose  a  central  triangular 
purple-gray  or  purple-black  space,  in  the  upper  part  of  which  the 
two  ordinary  spots  are  seen,  ver}*  small,  of  the  same  size,  con- 
colorous, surrounded  by  incomplete  intense  white  annuli;  a  long 
black  basal  dash  reaching  to  the  small  black  encirclcKl  claviforni 
spot;  median  transverse  lines  entirely  obsolete;  subterminal  line 
consisting  of  a  series  of  white  dots,  preceded  by  black  cuneiform 
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Posterior  wings  whitish,  with  the  veins  black,  and  two  diffuse 
irregular  lines,  one  median  the  other  subterminal. 

Beneath  whitish,  with  black  discal  dots,  the  wings  are  crossed 
bj'  three  black  diffuse  common  lines. 

Hah,  Maine.     New  Hampshire. 

Collection  of  H.  K.  Morrison. 

This  insect  is  highly'  interesting,  as  being  the  second  species 
discovered  of  the  genus  Panlhea^  which  until  now  has  had  onl}' 
one  representative,  the  European  P.  coenohita. 

The  two  species  have  much  in  common,  although  there  is  con- 
siderable difference  in  ornamentation,  in  the  color  of  the  anteunue, 
and  in  size. 

Agrotis  femaldi,  no  v.  pp. 

Expanse  41  mm.     Length  of  bod}'  18  mm. 

AH  the  tibia*  spinose.  Collar  having  a  black  transverse  line. 
Ptervgodes  gray,  edged  with  brown.  Thorax  gray.  Abdomen 
yellowish.  Anterior  wings  dark  and  light  gray,  shaded  in  parts 
with  brown,  and  with  all  the  markings  very  distinct ;  a  short 
basal  dash,  beyond  it  and  at  the  costa  the  basal  space  is  shaded 
with  brown  ;  interior  line  light  gray,  with  a  black  accompanying 
line,  r>utwardl3*  oblique  from  the  costa  to  the  subcostal  vein,  in- 
wardly oblique  from  the  subcostal  vein  to  the  submedian  vein,  and 
below  this  vein  forming  a  long  projecting  tooth  ;  claviform  spot 
outlined  in  black,  ordinar}'  spots  large,  contrasting,  and  filled  with 
light  gray,  the  orbicular  preceded  by  a  black  shade,  and  the  space 
between  it  and  the  reniform  black  ;  exterior  line  even  and  con- 
tinued, black,  followed  by  a  light  gray  shade  line;  subterminal 
space  dark,  terminal  space  light,  and  contrasting. 

Posterior  wings  grayish-fuscous,  culminating  in  a  subterminal 
dark  gray  shade,  terminal  space  very  light. 

Beneath,  nearl}'  uniform  grayish-fuscous,  traces  of  a  median 
line  and  discal  dots  on  the  posterior  wings. 

Hah.  Orono,  Maine.    (From  Prof.  C.  H.  Fernald.) 

I  dedicate  this  superb  species  to  its  discoverer,  the  professor  of 
natural  history  at  the  Maine  Agricultural  College. 

Agrotis  tristicula,  nov.  pp. 

Expanse  40  mm.     Length  of  body  19  mm. 
All  tlie  tibiaj  spinose.     Antennie  in  the  male  serrate.     Collar 
with  a   heavy,  black,  transverse  line.     Head  and  thorax  purely 
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griiy.  Anterior  wiitga  graj-,  the  transvei-se  lines  nearly  obsolete  ; 
a  distinct,  long,  blaulc,  Imsul  <iasli ;  ordinary  spots  as  well  as  the 
costal  region  slightly  lighter  ttian  the  ground,  the  former  having 
partially  effaced  black  aiiiiiili,  the  space  between  them  dark  ; 
transverse  lines,  nherc  present,  geminate  ;  a  series  of  stibtcrminal 
cuneiform  spots  replacing  the  usual  line,  a  lobntc  line  at  the  base 
of  the  concolorous  fringe. 

Posterior  ivings  light  at  the  base,  darker  towards  the  margin, 
fringe  light.    Under  siii-face  unmarked. 

Hab.  Orono,  Maine.     (Prof.  C.  il.  FernaW.) 
Agrotii  hoitnlana,  dot.  ip. 

Expanse  BT  mm.     Length  of  body  15  mm. 

Eyes  naked.  Antenna;  of  the  male  serrate,  with  the  serrations 
pubescent.  Front  and  vertex  yellow-brown.  Collar  with  a  brown 
central  line.  Thorax  yellow  is  li-grny,  with  a  dorsal  divided  turt. 
Abdomen  rounded,  antufted,  the  lateral  tufts  brownish. 

Anterior  wings  uniform,  faded  yellow-gray,  with  the  ordinary 
markings  nearly  obsolete;  veins  darker  than  the  ground  ;  traces 
of  the  ordinarj' spots;  the  subtcrminal  Hue  is  faintly  seen,  pre- 
ceded by  a  scries  of  faded  cuneiform  marks.  Posterior  wings 
white.     Wings  beneath  uniform  whitish-gray. 

Eab.  San  Francisco,  Cal.  {Mr.  A.  Agassiz). 

From  one  specimen  in  the  Museum  of  Comparative  Zoology. 

This  sjwcies  seems  to  be  distinct  from  the  numerous  Califor- 
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dashes ;  a  black  line  checked  with  white  at  the  base  of  the  black 
fringe. 

Posterior  wings  gray  at  the  base,  with  a  dark  terminal  border, 
fringe  white.  Anterior  wings  beneath  black ;  posterior  wings 
white,  with  a  dark  costal  and  terminal  border.  Abdomen  un- 
tufted. 

Hab,  Glencoe,  Dodge  Co.,  Nebraska. 

From  Mr.  G.  M.  Dodge  (No.  38). 

Tlie  form  of  the  basal  dash  and  the  very  conspicuous  ordinary 
spots  will  quickly  distinguish  this  species. 

Hade^a  minascula,  Morr. 

Proc.  Bost.  Soc.  Nat.  Hist.,  vol.  xvii.  p.  147  (Orlliosia). 

This  species  is  allied  to  the  European  Hadena  liferosa.  The 
reference  to  Orthosia  was  caused  b}'  the  defective  condition  of  the 
type. 

Metahadena,  nov.  gen. 

^.  Antennte  simple.  Eyes  naked.  Ocelli  present.  Palpi 
upright,  short,  stout,  and  thickly  clothed,  the  terminal  joint  small 
and  rounded.  Front  rounded,  a  small,  white  scale  tuft  at  the 
base  of  the  antennte.  Collar  rounded,  produced  in  the  middle, 
forming  a  slight  elevation.  Thorax  smooth,  clothed  with  mingled 
scales  and  hair,  no  metathoracic  tuft.  Abdomen  un tufted.  Tibiie 
unarmed. 

M.  atrifasciata  (nov.  sp.). 

Expanse  35  mm.     Length  of  body  14  mm. 

Iload,  thorax,  and  abdomen  black.  Anterior  wings  cinereous, 
the  median  space  black ;  half  line  present;  interior  line  obliquel}' 
outwardi}'  curved,  hounding  the  median  black  space  ;  ordinar}^ 
spots  obsolete  ;  exterior  line  evenly  inwardly  curved ;  traces  of 
the  subterminal  line,  which  is  preceded  before  the  costa  by  a 
black  shade;  the  veinlets  in  the  terminal  and  subterminal  spaces 
finel}'  marked  with  black. 

Posterior  wings  pure  white  at  the  base,  an  even  very  broad 
black  terminal  band. 

lieneiith,  the  anterior  wings  are  black,  the  posterior  wings  have 
the  markings  above  reproduced,  but  the  terminal  band  is  nar- 
rower. 

H(ih»  Orono,  Maine.     (Prof.  C.  H.  Fernald.) 
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This  boanttfiil  specios  can  easily  be  distinguishorl  by  the  vivid 
contt'asl  of  its  colors. 
TapinottaU  TarianK,  dot.  ep. 

Expanse  27  mm.    Lengtli  oT  body  14  mm. 

Eyes  nnked.     Legs  iiimrmci).     Thorax  and  abdomen  untufled. 

Anterior  wings  baving  all  the  nervules  white  and  contrasting, 
and  the  spaces  between  them  filled  with  blai-k,  brown,  or  yellow 
longitudinal  streaks;  the  median  vein  is  accompanied  and  set  off 
with  black,  behind  it  a  distinct  yellow  streak,  and  below  this  a 
heavy  black  one;  a  black  line  at  the  base  of  the  concoloi'OHs 
fringe.     Posterior  wings  uniformly  gray.     Beneath  gray. 

Hab.  Detroit,  Mich.  (Hnbbard). 

From  specimens  in  the  Mnseum  of  Comparative  Zoologj'  and 
collection  of  H.  K.  Morrison. 

The  material  is  in  very  poor  condition,  but  we  believe  tlie  spe- 
cies should  be  referred  to  this  genns,  not  hitherto  i-cpresented  in 
our  fanna. 
Oyaehortita  gantilii  (Qroln). 

Tiriiionea  gentilia,  Gn)te.      Bull.   BnfT.  Soc.  Nat.  Sci.,  ii.  p.  U3-144, 
1874. 

We  have  received  from  Dr.  Staudingcr  specimens  of  the  two 
European  species  of  DijAcharinta.  Led.;  we  find  D.  xu^pecla  to  Ijc 
very  closely  allied  to  our  genlilix,  and,  we  believe,  identical  with 
it,  but  until  more  material  is  received  and  compared  we  retain 
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I  Imve  compftred  the  present  species  with  specimens  of  tlie  lut- 
ter  in  tlie  Museum  of  Comparative  Zoology,  anrt  find  tliem  distiuct. 

In  galbanata  the  middle  abdominal  tuTt  is  miicli  larger  than  the 
others,  the  whole  insect  is  also  larger,  its  color  more  uniformly 
gray,  and  the  ordinary  undulating  transverse  lines  differ  in  their 
intensity  and  course  from  those  of  its  ally. 

Heat!  and  thorax  gray,  faintly  mottled  with  white  and  black. 

ToguliB  shaped  as  in  related  sireeies,  wings  gray,  covered  hy 
numerous  dark  gray  undulating  lines ;  basal  space  dark  graj-,  in- 
terior line  obliqne,  between  it  and  tiic  exterior  line  two  undulating 
lines,  one  of  which  passes  before,  the  other  around  tlic  distinct 
reniform  si>ot;  exterior  line  black  and  welt  defined,  forming  a 
prominent  indentation  opposite  the  reniform  spot ;  the  terminal 
and  subtermiual  lines  followed  by  slight  dull  yellowish  shades; 
markings  of  the  posterior  wings  corresponding  to  those  of  the 
antcriors,  except  that  the  basal  lines  are  absent  and  that  there 
arc  two  black  subparallel  median  lines,  most])rominent  at  theanal 
angle. 

Beneath  gray,  with  distinct  discal  dots  and  a  common  black 
median  line  (in  this  respect  ditfcring  from  the  Texan  species). 

Hab.  Glencoc,  Nebraska. 

From  Mr.  G.  M.  Dodge  (Xo.  4a). 
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November  2. 
The  President,  Dr.  Ruschenberqer,  in  the  chair. 
Twenty-eight  members  present. 

Natural  Hybrids.  Quercus  heterophylla^  Mx. — Mr.  Thomas 
Meehan  said,  that  in  reference  to  the  minutes  of  the  last  meeting 
just  read,  he  might  oiler  a  few  additional  remarks  on  Q,  hetero- 
phylla^  and  its  connection  with  Q,  Phellos.  It  was  a  subject 
of  much  interest  equally  to  the  mere  botanist,  the  student  of  the 
origin  of  species,  and  to  those  who  were  investigating  the  fre- 
quency or  otherwise  with  which  hybrids  occurred  in  nature. 

He  doubted,  he  said,  whether  hybrids  often  occurred  naturally, 
and  yet  with  the  supposed  abhorrence  of  plants  to  use  their  own 
pollen,  and  the  consequent  invitation  which  they  extended  to 
foreign  pollen  to  fertilize  them,  it  would  be  remarkable  if  some 
instances  of  h3'bridism  did  not  occur,  and  perhaps  remarkable 
that  it  did  not  occur  oftener  than  it  was  supposed  to  do.  It  was 
such  questions  as  these  which  gave  the  supposed  hybrid  origin  of 
this  oak  its  chief  interest.  In  this  connection  he  referred  to  the 
number  of  the  Bevue  Scientifique  then  on  the  table,  with  an  ab- 
stract of  some  remarks  of  M.  Ch.  Naudin  before  the  Academy  of 
Sciences  of  Paris,  in  which  he  says,  that,  of  a  large  number  of  cases 
of  hybrids  that  he  had  experimented  with,  only  two  retained  their 
hybrid  forms  beyond  two  generations,  and  these  two,  grasses  of 
the  genus  ufJgilopfi^  lost  their  respective  forms,  and  reverted  to 
that  of  the  original  female  parent  in  four  generations. 

Mr.  Meehan  said  that  the  original  tree  described  by  Michaux 
grew  on  the  original  Baitram  estate.  Tliat  tree  had  long  since 
been  destroyed;  but  there  were  now  large  trees,  both  at  Bartram's 
and  Marshall's,  which  were  said  by  the  late  Col.  Carr,  who  had 
married  Miss  Bartram,  and  up  to  comparatively  recent  years 
owned  the  garden,  to  be  seedlings  from  that  original  tree.  If  this 
were  correct,  it  would  sustain  Naudin's  views,  as  these  trees  were 
so  like  the  willow  oak  as  to  be  scarcely'  distinguisiiahle.  They 
only  ditfor  from  the  willow  oak,  in  an  occasional  lobing  of  the 
leaf,  a  matter  of  little  consequence  in  determining  a  species  in 
this  genus.  It  is  more  than  likely,  for  reasons  he  would  i)resently 
stale,  that  William  Bart  ram  found  young  plants  with  lobed  leaves 
urowiiig,  and  transplanted  them  to  his  garden,  believing  them  to 
have  been  seedlings  of  the  Q.  Iieterojihylla^  and  not  that  they 
were  from  seed  actually  gathered  from  the  tree. 

In  his  description  Michaux  speaks  of  it  as  probably  having  Q. 
imhrh-aria  for  one  of  its  parents,  but  there  is  no  proof  nor  pro- 
bability that  this  species  ever  grew  in   these  parts.     It  could  not 
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The  PrMidnt,  Dr.  KoMaunnan,  tn  Uw  Aab. 

Tmotf-MYfla  taemban  pnaant. 

TIm  following  ptpen  were  preeentad  for  pnbUoatioo : — 

••  DflMripUone  of  New  FoesO  Sbelle  from  the  TerUarjr  of  CalUof' 
Bfak"    By  B.  B.  0.  Steuai. 

•*  A  Deeeriptire  Oatalogne  off  SosUds  of  UteWeM  India  lelaDdeu"  | 
Bj  0.  A.  L.  MBroh. 

On  THcAoMpAo/uf  a^iita,  Dtee^ — ^Dr.  Ckahum  DOtlitad  faaviof 
fooad  in  the  Inteetine  of  the  llun*  the  IWcAompJUIiw  'H0nim  At- 
•srltwd  by  Dieelng  u  ooourrfng  in  the  oamel,  ud  ^tamMA  Ibel 
It  wu  intereeting  to  find  the  suae  inteetlnal  wonn  In  | 
eloeelr  related  stntotamlly,  though  ao  widely  t 
pbieally. 

On  th«  Caalor  Otanda  of  Ike  £«awr.— Dr.  CaANtAll « 

attention  to  the  arrangement  of  the  caitor  glaoda  In  the  J         

bearer,  the  lower  aymmetrieal  glanda  opening  Into  tti«  M(>iMi>l 
pntlal  paaeage  conaUtIng  of  only  two  glands,  wtaercu  the  BDmpM0M 
■peelaa  In  thla  leapeot  nhlbltcd  Uiree. 


NOTXMBKE  23. 

TIic  rresident,  Dr.  ItusciiENBEKOER,  in  the  cliair. 
^I'venteeii  members  present. 

(hi  Ihf  AU-Mzoir  lied  Samhioiic  uf  llir  Allanlii-  Htafi-n Prof. 

I'EiiKiFiiK  Fkai^eii,  .Ir.,  Hitid  tlitil  tlie  art  of  Htrati<;rnii1i,v  tins  proved 
itseir  ciiimblu  of  most  womieiTiil  cxU-nHion,  siikI  has  given  the 
roiinilnlioti  for  wli.iti-verof  ex:iclitu<lL-of  tttatement  can  I>e  elaimnl 
for  neolofiv. 

It  is  another  instance  of  the  biirprisiii^  lengths  to  which  proba- 
liilily  lan  Iw  carricil  by  iiKbutive  reasoning  bascil  oit  compara- 
tivelv  IVm  liut  j^eiicrnlly  aditiiUfd  premisi-s.  It  is  Nurimaing  to 
rend  ••viT  tlie  lexiilts  of  tiu-  :i|>plietitioii  of  this  iiiethiid  in  any 
};fnir:il  mitline  iit  jicology,  ami  to  note  that  mi-re  relative  position 
of  tliiii;:^  tan  iiiirold  to  lis  u   niarvcMoiis  story  of  motion,  and 

Tlif  more  fm-Is  we  know  the  wiiler  is  the  range  of  this  applica- 
tion, mill  Mt>mttinies  mm  Very  little  laet  well  established  will  require 
vant  continents  to  l«  ]>lunged  in  the  imagination  thouaaudB  of  feet 
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difficulty  he  could  dispose  of.  He  had  had  in  his  garden  for  a 
number  of  years  a  Querciis  aquatica  from  seed  gathered  near 
Vicksburg,  where  it  was  evergreen.  But  with  him  the  same  tree 
was  deciduous.  In  regard  to  the  range,  De  Candolle  noted  on 
the  authorit}'  of  Miehaux  that  it  grew  in  Maryland,  and  Mr.  Can- 
b}^  reports  it  common  in  Delaware.  This  brings  the  range  of  the 
species  up  to  our  doors. 

It  is  tlierefore  clear  that  Quercua  heterophylla  is  simply  an 
outpost  in  the  camp  of  Querciis  aquatica,  barely  indeed  ranliing 
as  a  variety  ;  and  the  result  of  our  investigation  is  a  tribute  to 
the  remarkable  acumen  of  Alphonse  De  CandoUe,  who,  with  so 
little  material  before  him,  was  able  to  guide  us  who  had  it  all. 

Hybrid  Juglans, — Mr.  Meeiian,  continuing  his  remarks  on  natu- 
ral liybrids,  exhibited  a  fruit  from  a  tree  growing  near  Meadville, 
Pennsylvania,  and  handed  liim  by  Alfred  Huidekoper  of  that 
place.  The  fruit  was  of  tlie  oval  form  of  J.  cathartica  (Butternut), 
but  had  the  comparatively  smooth  surface  of  J.  nitira  (Black 
walnut),  and  was  quite  destitute  of  viscous  glands.  It  was  be- 
lieved to  be  a  natural  hybrid  between  these  two  species. 

Ill/brids  of  Pyrus  Sinensis, — Not  exactly  as  natural  hybrids, 
continued  ISIr.  Meehan,  but  yet  as  hybrids  without  intention  by 
man,  were  some  pears  he  now  exhibited,  raised  b}'  Mr.  Peter  Kie- 
fer  of  tliis  place.  For  near  twenty-five  years  Mr.  K.  had  grown 
the  Pyrus  Sinensis,  or  Chinese  sand  pear,  and  for  some  3^ears 
past  had  been  fruiting  seedliugs  from  the  original  tree,  and  these 
have  fruit  uuiforml}^  the  same  as  its  parent,  and  as  liie}'  seem  to 
do  in  other  parts  of  tlie  world.  Mr.  Meehan  exliibited  a  fruit  and 
compared  it  with  a  figure  in  a  recent  number  of  the  Gurdener^H 
Chronicle  of  London,  then  lying  on  the  table,  the  two  as  similar 
as  if  the  specimen  liad  been  used  as  copy  for  the  sketch.  Some 
years  airo  a  Flemish  beauty  penr,  a  well-known  variety  of  our  com- 
mon garden  fruit,  had  flowered  in  close  proximity,  and  since  then 
pears  mixed  in  character  had  been  raised  from  this  supposed  to 
be  hybrid  seeds.  The  specimens  exhibited  by  Mr.  Meehan  were 
mueh  larger  than  the  sand  i)ear,  the  female  parent,  and  as  large 
as  the  average  Flemish  beauty  of  our  markets ;  the  red  cheeke,  and 
line  lemon  color,  being  rather  more  beautiful  than  the  average  of 
Flemish  beauty,  though  this  kind  is  popular  as  a  particularly  hand- 
some fruit. 


November  9. 
Dr.  LeConte,  Vice-President,  in  the  chair. 
Twenty-three  members  present. 

A  paper  entitled  "  On  a  New  Genus  of  Lophobranchiate  Fishes,*' 
b}'  Edw.  D.  Cope,  was  presented  for  publication. 
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XOVBMBER  10. 

The  President,  Dr.  RuBCHENBERaEB,  in  tUe  cbair. 

Tnenty-seven  members  present. 

The  following  papers  were  presented  for  publication: — 

"  Desci'iptions  of  Sew  Fossil  Sliells  from  the  Tertiary  of  Califor- 
nia."    By  It,  E.  C.  Stearna. 

"  A  Descriptive  Catalogue  of  Scaiidie  of  tlie  West  India  Islands." 
By  0.  A.  L.  Moreh. 

On  Trichocephalus  affiiiis.  Dies. — Dr.  Chapmas  noticetl  having 
found  in  the  intestine  of  the  Ilatnii  the  Tric/iocephahm  affiitiii  de- 
scribed by  Dicsing  as  ocvjurring  in  tlic  cniucj,  anil  observed  that 
it  was  interesting  to  find  the  same  intestinal  worm  in  animals  so 
closely  related  structurally,  though  so  widely  sei)arated  geogra- 
phically. 

On  the  Castor  Glands  of  the  Heaver. — Dr.  Chapman  also  called 
attention  to  the  arrangement  of  the  castor  glands  in  the  American 
hciiver,  the  lower  symmetrical  glands  opening  into  the  ano-prc- 
ptitial  passage  consisting  of  only  two  glands,  whereas  the  European 
species  in  this  res])ect  exhibited  tliree. 
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downward  or  upward  in  order  that  it  ma}'  admit  of  explanation. 
Thus  the  finding  of  a  single  small  shell  iml>edded  in  the  crest  of 
a  loft}'  range  of  interior  mountains  of  which  the  base,  flanks,  and 
comb  prove  to  be  made  up  respective  1}-  of  the  same  persistent 
strata,  and  the  identification  of  this  shell  with  an  exclusivel}"" 
marine  species,  require  the  conclusion  that  the  whole  of  this  loft}' 
range  was  once  under  an  ocean  whose  level  was  thousands  of  feet 
lower,  and  whose  margin  is  now  thousands  of  miles  away. 

The  greatest  conquests  of  the  mind  over  large  areas  will  never 
result  IVom  the  direct  application  of  the  physical  i)ower  of  man  to 
overcome  the  obstacles  which  stand  in  the  way  of  their  realization. 
The  inductive  plan,  though  never  leading  to  certainty,  outstrips 
by  leagues  the  snail's  pace  of  actual  demonstration.  A  good 
consulting  geologist  will  furnish  information  in  a  few  weeks  as  to 
the  number  of  tons  of  valuable  mineral  on  a  property,  which  will 
enable  a  company  to  organize,  start  its  business,  grow  rich,  and 
bequeath  its  industr\'  to  a  new  generation  before  a  theor^'-hater 
could  sink  the  number  of  trial  shafts  sufl3cient  to  demonstrate 
to  a  certaint}'  that  the  deposit  was  continuous.  And  thus  what 
with  reports  already  made  on  adjoining  properties,  science  goes 
on  triangulating,  as  it  were,  from  one  area  to  another,  till  the  belts 
of  country  which  are  unknown  as  to  their  general  possibilities 
become  ver}'  few  and  isolated. 

15 nt  there  are  such  belts — aggravating  broad  belts  of  well-settled 
country  which  occui)y  in  the  geological  finished  map  the  positions 
which  used  to  be  held  by  the  ''Great  American  Desert,'^  the  central 
parts  of  Africa,  and  the  high  lands  of  the  Mountains  of  the  Moon 
or  the  Himalayas  in  our  school  geographies. 

It  is  not  so  long  ago  since  it  was  taught  in  school-books  that 
the  bottom  of  the  ocean  was  a  great  floor  of  fine  sand.  The  writers, 
following  each  other,  had  observed  the  deposition  of  suspended 
substances  in  the  deltas  and  along  the  sea  coast,  and  observing 
the  currents  of  the  sea,  and  forgetting  that  the  immense  organic 
life  of  the  ocean  must  find  a  final  resting  place,  had  dusted  the 
whole  ocean  with  the  sand  of  the  sea-shore  but  without  its  shells. 

Such  an  area  is  the  Mesozoic  red  sandstone  of  the  Atlantic 
States.  It  sweeps  upward  from  Virginia  to  New  York,  and  exists 
in  North  Carolina  and  Connecticut,  appearing  ever^'where  (except 
in  N.  C.)  under  a  provoking  uniformity  of  condition,  and  shut- 
ting out  our  view  from  the  underlying  strata,  and  the  part  they 
play  in  connecting  the  paleozoic  series  east  and  west  of  it.  Singu- 
larly enough,  a  large  fraction  of  the  American  geologists  who  have 
made  themselves  distinguished  have  passed  or  are  passing  their 
lives  upon  it ;  and  yet  we  know  next  to  nothing  about  it. 

''  If  the  Mesozoic  shales  onlij  could  be  removed  like  the  lid  of  a 

box,  what  light  would  it  not  throw  upon  the  structural  riddles !'' 

has  been  thought  or  exj)ressed  by  every  geologist.     Here  is  a 

case  where  the  ordinarj'  methods  of  stratigraphy  will  not  help  us. 

29 
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We  are  required  to  induce  a  condition  of  things  under  cover 
different  from  that  in  view. 

Tlie  case  is  like  that  of  the  condition  of  the  Atlantic  bottom. 
No  amount  of  wishing,  in  cottages  by  the  sea  (aid  aliubi)  availed 
to  solve  the  problem  till  Lieut.  Thompson,  XJ.  S.  N.,  invented  his 
deep-sea  dredger,  and  masses  of  cretaceous  ooze  commenced  to  be 
hauled  up.  VVe  must  do  the  same  with  the  diamond  drills  in  the 
New  Red.  But  it  paid  to  dredge  because  this  act  was  a  necessary 
preliminary  to  the  union  of  two  impatient  continents  by  a  tele- 
graph line.  What  will  pay  here  ?  That  is  a  question  which  no 
one  can  answer  just  now.  It  is  just  an  instance  of  the  old  con  tro- 
vers}' between  narrow  utilitarianism  and  enlightened  economy: 
whether  a  property  owner  is  wise  in  neglecting  all  parts  of  his 
estate  except  those  which  tradition  assures  him  will  pay,  or 
whether,  in  the  proiit  and  loss  account  in  which  he  enters  general 
expenditures  for  the  proper  exploitation  and  development  of  his 
entire  domain,  the  profits  do  not  in  the  end  outweigh  the  losses. 

Here,  of  course,  another  element  is  introduced  into  the  ques- 
tion. Is  there  any  doubt  about  the  establishment  one  way  or  the 
other  of  a  fact  which  will  enter  into  scientific  calculations  ?  Was 
ever  such  a  fact  so  used  barren  of  economical  gain  in  the  end  ? 
Will  it  pay  for  the  State  Government  to  spend  the  mone}'  of  the 
whole  people  for  such  a  purpose?  Is  it  in  accordance  with  the 
doctrine  of  "  police  government"  held  by  an  able  school  of  ad- 
vanced political  economists  ? 

On  DinhfHiH  in  Oyater  Culture, — Prof.  Frazer  also  remarked, 
that,  in  a  recent  conversation  with  Dr.  Hunt  on  the  subject  of  the 
effect  of  saline  solutions  in  the  human  stomach  and  intestine,  that 
gentleman  suggested  as  his  explanation  of  that  effect,  that  it  was 
primaril}'  mechanical  or  physical;  consisting  in  fact  of  a  dialytic 
action  set  up  between  the  denser  solution  in  the  stomach,  and  the 
less  dense  solutions  in  the  tissues  and  lacteals  communicating 
with  it;  the  walls  of  the  stomach  and  intestine  forming  the  dialyser 
or  diaphragm  through  which  the  action  takes  place.  The  result 
of  such  diffusion  must  (he  suggests),  in  accordance  with  Graham's 
well-known  law,  produce  a  greater  flow  of  the  less  dense  solutions 
inward  than  of  the  denser  outward  from  the  stomach  ;  and  as  a 
consequence,  the  filling  of  the  latter  and  the  draining  of  the  small 
ducts. 

That  repletion  produces,  by  reflex  action  on  the  nerves  occupy- 
ing that  portion  of  the  human  boil}*,  the  further  effects  observed, 
is  well  known. 

There  is  another  practical  application  which  can  be  made  of 
this  theor}*^  of  dialytic  action,  no  less  important  in  its  bearings, 
and  whiv-li  has  an  economic  value,  viz.,  the  fattening  of  oysters. 

The  oysters  brought  to  our  large  markets  on  the  Atlantic  sea- 
board are  generallj'  first  subjected  to  a  process  of  "laying  out," 


NATURAL  SCIENCES  OF   PHILADELPHIA.  443 

which  consists  in  placing  them  for  a  short  time  in  fresher  water 
than  tliat  from  which  the}'  have  been  taken. 

Persons  who  arc  fond  of  this  animal  as  an  article  of  food,  know 
how  much  the  '^  fresh"  exceed  the  "  salts"  in  size  and  consistency. 
The  "Morris  Coves"  of  this  city,  while  very  insipid,  are  the 
plumpest  bivalve  brought  to  market.  On  the  other  hand,  the 
"  Absecoms"  and  "Brigan tines,"  while  of  better  flavor  (to  those 
who  prefer  salt  oysters),  are  invariably  lean  compared  to  their 
transplanted  rivals,  as  also  are  the  "C  ape  Maj's,"  though,  from 
some  reason,  not  to  tlie  same  extent. 

The  most  experienced  oyster  dealers  inform  me,  that  the  time 
for  allowing  the  salt  oysters  taken  from  the  sea-coast  to  lie  out, 
varies,  but  is  seldom  over  two  to  three  days.  At  the  end  of  this 
time  the  maximum  plumpness  is  attained,  and  beyond  this,  the 
03'ster  becomes  lean  again,  besides  having  lost  in  flavor. 

It  is  not  possible  that  the  smooth  rotundity  of  the  laid-out 
oyster  can  be  due  to  increase  of  flesh.  The  time  is  too  short, 
and  the  conditions  are  unfavorable. 

On  the  other  hand,  the  explanation  by  dialytic  action  is  eas}'. 
During  the  growtli  of  tlie  oyster  on  the  sea-coast,  his  tissues  are 
constantly  saturated  with  the  ocean  brine.  On  removino:  this 
oyster  to  merely  brackish,  or  to  fresh  water,  the  conditions  are 
at  once  favorable  for  osmose  to  be  commenced.  The  fresher  and 
less  dense  liquid  without,  permeates  inwards  more  rapidlj'  than 
the  more  saline  and  denser  liquids  within  escape,  and  the  effect 
is  to  swell  the  tissue  as  a  cow's  bladder  half  filled  with  air  and 
immersed  in  a  vessel  of  hydrogen  is  swollen,  or  still  more  nearly 
like  the  swelling  of  a  bladder  half  filled  with  copper  sulphate 
when  immersed  in  pure  water. 

It  is  worth  while  to  inquire  whether  means  could  not  be  devised 
to  effect  this  fattening,  while  3'et  not  depriving  the  oyster  of  the 
salty  flavor  which  is  its  chief  charm  to  many  consumers.  Per- 
haps an  immersion  in  concentrated  brine  for  several  da^'s,  and  its 
subsequent  removal  to  ocean  water,  would  suffice.  As  to  the 
value  of  placing  corn-meal  upon  a  pile  of  oysters  for  the  purpose 
of  fattening  them,  it  is  obvious  that  the  time  is  too  short.  A 
simple  way  of  ascertaining  whether  there  were  or  not  an  actual 
gain  in  flesh,  would  be  b}'  taking  a  hundred  or  more  oyst(M*s  from 
a  given  locality  on  the  sea-coast,  drying  them  at  2'20°  Fah.,  and 
ascertaining  their  average  weight,  and  repeating  the  process  for  the 
same  number  of  like  oysters  after  transplanting. 


Tha  Mtitjili,  wUeh  I  haw  mm  la  ancfal  of  ilie  apK-iM.  pr«- 
— aU  m  KMnm^imdlmg  troctlar  Utm.  Thatit,iafei>Ta<l  ofa  ctvutc. 
it  pfMcnta  an  opoa  angle  B|wraria,  which  aqiaibtiai  tbr  •nprrior 
fhm  tha  ofalfque  latcnal  tee.  The  aapaiior  pknc  i*  lUt.  )>at  m 
intcmptcd  on  Uw  poateiior  aide  bj  a  mora.  Thn  gTwrn  i»  the 
poaterior  extmal^  of  that  which  dlvhlM  the  a^M-hor  t»ca  oT  the 
trtragaint  la  the  higher  JBiwafia,  bat  hen  h  toouacu  hi  a 
IMrfBt  and  diaappean  sext  tha  flholar  bee  Jait  as  it  r«Bclie«  ibe 
aaperior  aartwe.  The  fbalar  Cue  ia  veitieal,  am)  kUBien  oo  )u 
poaterfor  part  a  laige  Ugaiaenlooa  fbasa  whfa  the  (ipjxMvil  part  of 
the  libala.    The  dMal  ad  of  the  libala  la  ivniarkatily  •tuoL 

Thb  atraetan  dada  iu  oooaterpait  in  the  ialt  real  litUf  of  tbe 
eatragalna  of  the  opoaaam.  The  airaageawat  i-nniu  a  mtary 
awretaentof  the  aatnigalaa  and  tbaa  m  tbe  wtiolo  foot,  on  ibe 
lUria,  tbe  tbota,  with  lU  ixed  artlcolatioo  with  IW  aatngalni. 
rotatiMoo  tbatibia,a«iBtbepedlDiaamta  Jbmf.M/ia.  Tboflat- 
naaa  ofthe  taaer  malledaa  In  aoae  of  the  apeoiM  tnilMtm  that 
the  eapaeitj  tor  lotatioa  waa  leaa  la  them  thaa  in  otbm.  Thic 
■naagSBMat  exaetljr  WTeriea  the  aztenaive  oblique  filmlo-aatnqta- 
Ur  ertiealatloa  aeen  in  the  opceaanif  the  Fetumriua,  /Auywrwir,  eie. 
Prof  Owen,  In  deaeriUng  the  aatralagna  irf  tbe  wuidImI  {/*fc«M» 
Idmjw), aajB :  '^Thenpperarticnlaraarbeefbrttr tilriaiaas tuiitai 
eonoavo-convez,  tbe  internal  surboe  for  the  inner  mnllo'ilo*  flat- 
tened, and  at  right  anglea  with  tbe  praoediog, bal  iln-  (><it«r  nriiea- 
lar  aorlaee  preacnta  a  triangular  flattened  form.  Hn>l.  in-l'ml  f>T 
being  bent  down  puallel  with  tbe  inner  artioul  i  i  r. 
nwaf  at  a  reiy  open  angle  from  the  apper  aurfi 
artionlar  anTlhce  of  tbe  fibnU  ao  aa  to  sastain  its 
*  *  *  Tbia  form  of  aBtrafralus  fa  kIbo  characwnaiic  of  ine 
Krinia,  PftaiiriittH,  DaNjiiroii,  am)  tlie  IVilimamtiis  ManiDpiatin." 

in  one  H|>MMci»  wliiirv  tliu  etitioul  Itoncd  nru  iti'eiu'n-iil,  it  in  cv[> 
ilent  tliat  the  cliiital  pikI  of  tlic  nslrnrplus  articulated  with  tliis  as 
wi'll  nn  with  the  navicular  Ikhic,  although  tlie  fawt  of  the  aiitraga* 
lua  in  Hingli-  mid  c<>ntinnoii«.  Ah  thu  i-xtuisivc  trnnKvvrac  distal 
aNtrsKnliir  face  in  diaracteriklic  of  all  tlif  t^iwcics  where  it  is  pre- 
Hcrvud,  the  contact  of  the  eulxtiil  and  astragalus  in  pnihably  com- 
mon to  all  <>r  thiH  division. 

TIh'  <k-nlition  of  ttiiK  group  is  ronniHtfiil  with  its  reference  to 
the  Har('o|>hngou"  Miirn»}iinUa  or  to  the  Iiifn-linitra.  It  liaii,  how> 
ever,  dieidii]  rewmlilanci-s  in  the  form  of  the  molars,  and  in  the 
dcficiL-ncy  in  tlic  tinnilH-r  of  the  infirinr  inciiw>rH,  to  xuch  )i;enera 
of  l<i*,rli<u,ra  AH  .V;iHi.,m;/*  am)  Solr,io-I.„i,  while  in  tlie  large 
canineH,  it  more  nearly  a|ii>roaches  iSarcn/iAiif/a  an<l  Cnrnifora. 

I  |>ro|>osc  to  iiiHudi-  tin;  gi'imra  Amhl'iiloiiu*.  Oxijirna,  fUypolo- 
;iAiM,  and  IHili/tniiii*  in  a  H|ieeial  division  under  the  name  of 
Criii'limlti.  This  division  may  lie  regarded  as  a  snlmnler  of  the 
Inii'Ttimtrir     It  is  |Hissil)Ic  that  the  >;i-niis  IHmtuInn  Co]>e  l>e1onga 
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n|wcicH  icBcmlile  C'hiniijtera  in  the  inferior  dentition. 


NATURAL  SCIENCES  OF   PHILADELPHIA.  445 

animals  it  has  a  loii^,  narrow  form  like  that  of  the  opossum,  and 
in  the  first  named,  where  the  interior  form  can  be  seen,  it  is  evi- 
dent that  the  cerebral  hemispheres  were  small  and  narrow,  and  that 
the  olfactor}-^  lobes  were  relatively  large,  and  were  entirely  un- 
covered, projecting  beyond  the  hemispheres. 

In  Amhlocto7His^  Didymict  island  three  undetermined  forms,  the 
femur  supports  a  third  trochanter.  In  all  the  genera  the  ilium 
has  a  well-marked  external  anterior  ridge,  which  continues  from 
the  acetabulum  to  the  crest,  distinct  from  the  internal  anterior 
ridge.  The  ilium  has,  therefore,  an  angulate  or  convex  external 
face,  as  in  Insectivot^a  and  3farsupialia^iim\  does  not  display  the 
usual  expansion  in  a  single  plane  of  most  of  the  placentals.  In 
all  the  genera  there  is  a  strong  tuberosity'  in  the  position  of  the 
anterior  inferior  spine,  which  is  wanting  in  the  il/a7?ima/ia,  except- 
ing certain  Insectirora  and  P?'osi77j?a?,*  although  it  marks  the  posi- 
tion of  the  origin  of  the  rectus  femoris  muscle  in  all  types. 

The  glenoid  cavity  of  the  squamosal  bone  is  transverse,  and 
well  defined  anteriorly  and  posteriorly,  as  in  the  Carnivora.  Of 
the  first  series  of  carpal  bones  of  the  four  genera  named,  I  have 
been  able  to  learn  nothing,  but  in  the  genus  Synoplotheriam  from 
the  Bridger  Eocene  of  Wyoming,  which  pro])ably  belongs  to  this 
group,  the  scaphoid  and  lunar  bones  are  separate  and  not  united 
as  in  the  Carnivora. 

The  above  characters  point  to  the  Marsupialia  or  the  Lisec- 
tivora  as  the  proper  location  for  the  flesh-eaters  under  considera- 
tion ;  and  the  evidence  is  much  more  weighty  in  favor  of  the  lat- 
ter order  as  their  true  position.  For  in  the  genera  Oxyaena  and 
Didymictia  the  posterior  part  of  the  inferior  border  of  the  mandi- 
bular ramus  is  not  inflected  as  in  Mnrn^iipialia^  nor  are  the  ante- 
rior inferior  iliac  tul>erositv  and  third  trochanter  seen  in  that  or- 
der,  while  both  exist  in  the  [naectioorn. 

Ouvier  describes"  the  tibia  of  Carnivo?'a  an  follows:  "Quanta 
la  tete  inf^rieure,  tons  les  carnassiers  se  distingudnt  de  Thomme 
par  sa  figure  plus  etroite  du  coteexterne  que  le  Tinterne,  et  par  sa 
division  en  deux  fosses  oblique,  au  mo3'en  d'une  ardte  arrondie 
qui  repond  a  la  partie  de  Tastragale.  .  .  Le  phoque  Pa  cepen- 
dant  d'une  forme  tres-particuliere  par  Texcessif  aplatissement  de 
sa  moitic^  suj^^rieure,  et  par  sa  facette  particulaire  inf^rieure,  qui 
est  en  concavite  simple  et  peu  profounde." 

The  astragalar  articular  face  of  the  tibia  in  the  genera  above 
named  is  not  divided  into  the  two  oblique  fossai  by  "  a  rounded 
crest  which  is  applied  to  the  groove  of  the  superior  pullj'-shaped 
face  of  the  astragalus."  It  is  uninterrupted  and  more  or  less  ob- 
lique in  the  transverse  direction  ;  always  so  at  the  posterior  bor- 
der. The  inner  malleolar  process  is  produced  downwards,  and 
rests  in  a  concavity  on  the  inner  side  of  the  neck  of  the  astragalus. 

'  See  the  figure  of  Sohnodon  by  Peters,  and  Chiromyt  by  Owen. 
2  Ossemens  Fossilcs,  vii.  p.  113. 
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The  astragalus,  which  I  have  seen  in  several  of  the  species,  pre- 
sents a  forresj)onding  trochlear  face.  That  is,  instead  of  a  groove, 
it  presents  an  open  angle  upwards,  which  separates  the  superior 
from  the  oblique  internal  face.  The  superior  plane  is  flat,  but  is 
interrupted  on  the  posterior  side  by  a  groove.  This  groove  is  the 
posterior  extremity  of  that  which  divides  the  superior  face  of  the 
astragalus  in  the  higher  Mammalia^  but  here  it  contracts  to  a 
point  and  disappears  next  the  fibular  face  just  as  it  reaches  the 
superior  surface.  The  fibular  face  is  vertical,  and  shares  on  its 
posterior  part  a  large  ligamentous  fossa  with  the  opposed  part  of 
the  fibula.     Tlie  distal  end  of  the  fibula  is  remarkably  stout. 

This  structure  finds  lis  counterpart  in  the  internal  half  of  the 
astragalus  of  the  opossum.  The  arrangement  permits  a  rotary 
movement  of  the  astragalus  and  thus  of  the  whole  foot,  on  the 
tibia,  the  fibula,  with  its  fixed  articulation  with  the  astragalus, 
rotating  on  the  tibia,  as  in  thej^edimanous  Marsupinlia,  The  flat- 
ness of  the  inner  malleolus  in  some  of  the  species  indicates  that 
the  capacity  for  rotation  was  less  in  them  than  in  others.  This 
arrangement  exactly  reverses  the  extensive  oblique  fibulo-astraga- 
lar  articulation  seen  in  the  opossum,  the  Petaurista^  DoHyui'us^  etc. 
Prof  Owen,  in  describing  the  astralagus  of  the  wombat  (Phasca- 
lomys)^  says  :  "  The  upper  articular  surface  for  the  tibia  is  as  usual 
concavo-convex,  the  internal  surface  for  the  inner  malleolus  flat- 
tened, and  at  right  angles  with  the  preceding,  but  the  outer  articu- 
lar surface  presents  a  triangular  flattened  form,  and,  instead  of 
being  Ixint  down  parallel  with  the  inner  articular  surface,  slopes 
away  at  a  very  open  angle  from  the  upi>er  surface,  receiving  the 
articular  surface  of  the  fibula  so  as  to  sustain  its  vertical  pressure. 
*  *  *  This  form  of  astragalus  is  also  characteristic  of  the 
Koala,  Petaurists,  Dasyures,  and  the  Pedimanous  Marsupialia." 

In  one  species  where  the  cuboid  bones  are  preserved,  it  is  evi- 
dent that  the  distal  end  of  the  astragalus  articulated  with  this  as 
well  as  with  the  navicular  bone,  although  the  facet  of  the  astraga- 
lus is  single  and  continuous.  As  the  extensive  transverse  distal 
astragalar  face  is  characteristic  of  all  the  species  where  it  is  pre- 
served, the  contact  of  the  cuboid  and  astragalus  is  probably  com- 
mon to  all  of  this  division. 

The  dentition  of  this  group  is  consistent  with  its  reference  to 
the  sarcophagous  Marnupialia  or  to  the  InHectiDora,  It  has,  how- 
ever, decided  resemblances  in  the  form  of  the  molars,  and  in  the 
deficiency  in  the  number  of  the  inferior  incisors,  to  such  genera 
of  Insecfivora  as  Mtjlhomys  and  Solenodon^  while  in  the  large 
canines,  it  more  nearly  approaches  Sarcophaga  and  Garni  vara. 

I  propose  to  include  the  genera  Ambloctonus^  Oxysena^  Stypolo- 
phus^  and  Didymictis  in  a  special  division  under  the  name  of 
Creodonta.  This  division  may  be  regarded  as  a  suborder  of  the 
Insectivora.  It  is  possible  that  the  genus  Diacodon  Cope  belongs 
here  also ;  its  species  resemble  Chiroptera  in  the  inferior  dentition, 
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and  nre  of  small  size.  The  genus  Mesonyx^^  which  I  discovered 
in  the  Bridger  beds  of  Wyoming,  cannot  be  referred  to  the  Creo- 
donta  as  here  constituted,  since  the  trochlear  face  of  the  astragalus 
is  completel}'  grooved  above  as  in  the  true  Garnioora^  and  its 
distal  end  presents  two  distinct  facets,  one  for  the  cuboid  and  the 
other  for  the  navicular  bones.  It  represents  on  this  account  a 
peculiar  family,  the  Mesonychidse. 

To  the  Greodonta  must  be  referred  the  genera  Pterodon  and 
Palaeonictis  of  De  Blainville,  from  the  French  Eocene.  This 
author  and  Pomel  placed  them  in  the  Marsupialia^  but  Professor 
Gervais  remarks  ((Tcologie  ct  Paleontologie  Fran9aise)  that  the 
evidence  is  insufficient  for  such  a  course.  Here  also  doubtless 
belong  supposed  Garnwora  from  the  W3'oming  Eocene,  stated  by 
Marsh  to  be  allied  to  the  Vivurridae. 

The  remarkal)le  type  first  introduced  to  the  notice  of  paleonto- 
logists by  Leidy,  represented  by  the  genera  Anchippodus^  Ecto- 
ganns^  etc.,  has  been  looked  upon  as  an  order  of  Mammalia  by 
Marsh,  and  termed  the  Tillodontia,  He  gives,*  as  its  characters, 
the  possession  of  claws,  plantigrade  feet  with  five  toes,  a  third 
trochanter  of  the  femur,  and  separate  scaphoid  and  lunar  bones. 
Also,  that  the  dentition  is  characterized  by  "  molars  of  the  ungu- 
late type,"  small  canines,  and  large  scalpriform  incisors  in  both 
jaws,  faced  with  enamel  and  growing  from  persistent  pulps  as  in 
the  Jtodenlia.  He  says  this  order  ''seems  to  combine  characters 
of  the  orders  of  carnivores,  ungulates,  and  rodents.'* 

Except  in  the  dentition,  the  definition  above  given  applies  to 
the  Greodonta ;  and  an  analysis  of  the  dentition  shows  so  many 
points  of  resemblance  as  to  render  it  probable  that  they  pertain 
to  the  same  order  of  Mammalia.  Also,  except  in  the  dentition, 
the  characters  given  by  Prof.  Marsh  do  not  differ  from  those  of 
the  Tiiiieotivora.  The  structure  of  the  superior  molars  is  not  in- 
consistent with  the  same  order,  and  the  small  canines  and  large 
incisors  are  even  more  like  those  of  most  Intiectivora  than  are 
Greodonta,  The  singular  form  of  these  incisors,  and  their  growth 
from  persistent  pulps,  is  rather  characteristic  of  Rodent ia.  The 
transverse  or  tubercular  premolars  also  distinguish  this  group 
from  both  the  Greodonta  and  the  true  Insectivora,  The  defini- 
tions of  the  order  and  sub-orders  will  then  be  as  follows: — 

Insectivora. — Mammalia  with  small  cerebral  hemispheres  which 
do  not  cover  the  olfactory  lobes,  nor  the  cerebellum ;  with  numer- 
ous clawed  digits,  and  a  third  trochanter  of  the  femur;  with  a 
transverse  irlenoid  cavitv  for  the  mandible. 

Superior  incisors  normal,  not  growing  from  persistent  pulps; 
canines  large;  premolars  compressed.  Astragalus  not  grooved 
above,  articulating  with  the  cuboid  as  well  as  the  navicular;  five 
toes  on  the  hind  foot;  Greodonta. 

'  Ann.  Ropt    U.  S.  Ocol.  Surv.  Terrs.,  1872,  p.  550. 
2  Amer.  Journ.  Sci.  Arts,  1875,  231. 
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Superior  incisors  larsre,  growing  from  persistent  piil|)s,  and 
without  cuarael  on  the  siilea  ;  superior  cnnines  small  when  present ; 
premolars  wide  or  tiiherculnr;  TiUodonla. 

These  suborders  of  the  onier  Inneclioora  do  not  differ  among 
themselves  more  than  do  those  of  the  Marsupialia,  and  constitute 
a  series  of  parallels  with  tliem.  Thus  the  Grf.oilonta  resemble  the 
Snrcophaga,  the  [iiitectirora  vera  the  A'l'toHio/i/iojraj.tnd  the  Tillo- 
donlatht  Ithizophagn,  typified  by  Phasculomi/H. 

The  genera  of  the  Creodonla  differ  as  follows: — 

I.  First  and  third  inferior  true  molars  without  internal  cusp. 
Last  superior  molar  longitudinal ;  last  iiifcrior  molar  eaniassial ; 

AmllllK'toDUH. 

II.  Inferior  carnassials  with  interior  tubei-cle;  no  tiiliercular 
molar;  last  superior  molar  transverse. 

Three  tuliercular  carnassials  ;'  Slypolirphiis. 

Two  tubercular  carnassials  ;  Oryeena. 

III.  Inferior  carnassial  with  interior  tnhercle;  a  tnhercular 
molar. 

One  tubercular  carnassial ;  Didi/mirtiH. 

The  number  of  toes  on  the  hind  foot  cannot  be  certainly  stated 
in  all  the  genera,  but  in  Slypolophiix  kia»K  and  another  species 
there  were  probably  five,  the  inner  Iming  of  reduced  size.  There 
is  present  in  those  species  an  ento-c  unci  form  bone  which  resem- 
bles that  of  Canis;  it  is  compressed,  with  one  truncate  concave 
terminal  facet,  and  an  internal  oblique  one  at  the  op|K)9ite  and 
proximal  extremity.  The  form  of  the  Irnncate  articular  t'iicc  of 
the  distal  end  indicates  the  existence  of  an  inner  metatarsal  bone 
of  motlcrate  proportions,  which  probably  supported  n  small  hallux. 
This  thumb  could  not  be  opposable  as  in  the  opossum 
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Giinther,  of  London,  Prof.  St.  George  Mivart,  F.R.S.,  of  London, 
N.  S.  Maskelyue,  F.R.S.,  of  London,  and  Prof.  George  RoUestou, 
F.R.S.,  of  Oxford,  were  elected- correspondents. 

The  Committee,  to  which  was  referred  a  paper  entitled  "  A 
Descriptive  Catalogue  of  Scalidse  of  the  West  India  Islands,"  by 
Dr.  O.  A.  L.  Morch,  reported  in  favor  of  its  publication  in  the 
Journal. 

The  Committees  to  which  they  had  been  referred  recommended 
tiie  follbwing  papers  to  be  published  : — 


Mt  mmnLi  a,  OHAncAn,  ildl 

AlthODgh  In  ins  then  a}tpeu«d  In  the  Tnnswtltn*  of  ilie 
Zoiriogloal  Botdety  of  Loodm  n  moat  idnlnUa  paper  "  tin  the 
Pom  ud  Straetara  of  the  HiaetM,'*  bj  Dr.  ICnrie,  ■»  I  imve 
been  latetf  engaged  in  the  dieeeotton  of'the  Manateaa,  Manatw* 
Avarloun,  that  died  at  the  Zoological  OardaD  of  PhUnHolphift, 
and  ae  I  bdlere  thia  la  the  flnt  time  that  the  opportunity  bu 
piaaented  itaalf  of  atadylng  flreah  apedmena,  I  thii^  It  not  >iip«r- 
floona  to  oall  attention  to  acaae  of  mf  leaalta.  Aa  that  »xrrllifDt 
anatomlat.  Dr.  Maria,  haa  very  fblly  Illustrated  the  aaatomy  of 
the  Manatee  In  the  paper  Juat  mentioned,  and  reftra  ftaqueutly  in 
it  to  the  llteratare  of  the  aahjeet,  I  ahall  limit  myaalf  ir>  uiiher 
eonflnnlng  hia  obeerrationa  aare  Id  aome  polata,  or  fladnroring 
to  anpplMnant  what  ia.  wanting  tn  Iiia  p^tar,  aa,  Ida  aiwcimcos 
haring  been  opened  on  ahiplward,  amna  of  the  parte  weiQ  thi<rehy 
eUliar  iqjarod  or  daeompoaed,  rendering  them  ttufortanatttlj  utf 
aatlafaetoiy  for  disaaotion. 

The  ^OBiNoM  of  Ou  MmatM  in  Iks  ^n^aial  Kingdom.~t  f^Sf^t 
wltt  moat  natniallata  In  oooaldailng  tt  and  the  Dngonu  a*  Uui 
repreaentattrea  -of  a  diatinet  order,  the  Blrenla,  regarding  ilieir 
gc-<>);raii)iicKl  distribution,  tof»],  striu-turc  or  ttie  xkiri,  flkHcton, 
ponitiun  of  the  naren,  aii<l  matiimn',  tii<-  or<;ftii8  o(  tiUnicntAtioi), 
cimilatiot),  the  iiro-gunUnl  «^)|lnrlll^l^^,  as  ciitirt'ly  scparatiiig  them 
from  the  Oi'tavea,  with  which  thi-v  were  foiiibinyil  l>j-  Cuviur  &nd 
art  Ktill  by  rri)r».  llicckel,  OaniH,  etc.  While  in  moiiic  resi)ecl9  the 
Sirentn  art;  iimloiihtedlj'  akin  to  the  racliy'lerinnta,  I>c  Itlniiivillt; 
likeuiiit;  them  to  tlie  Prolioflciileii,  oIIuts  to  the  Eliiipopotamiis,  in 
the  iiri'M'nt  Htate  of  Itiolo^v  I  tliiiik  it  impoxMilile  to  indicate  the 
exnc'L  relittioiisliip,  there  In-iiig  no  tranititioiial  furm  to  bridge  over 
the  gulf  as  the  Zenglodon  does  in  the  ease  of  the  Caniivora  and 
Cetaeea,  and  ao  )iroviHioiialiy  it  a|i|>earit  to  me  that  the  onler 
Sirenia  must  tie  [)i-eserved. 

.SVr.  l.'-Ht/lh  „/  AiiimaU.—Thf  animnlx  diHseetitl  lij-  me  were 
IkiiIi  male-,  one  meaHiinil  esaetiy  li  fe<'t  Troiii  Hiiout  to  tip  of  tail, 
tlie  other   d^  feet.     Tlieir  general  appearance,  tliu   color  of  the 
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DESCRIPTION  OF  A  NEW  SPECIES  OF  BIRD  OF  PARADISE  OF  THE 
OENTIfii  PTILORIS,  IN  THE  COLLECTION  OF  THE  ACADEMY. 

BY  J.  A.  OODEN,  M.D.,  PH.D. 

Ptiloris  Wilsonii.    Plate  25. 

Top  of  head,  occiput,  throat,  upper  part  of  the  breast,  extend- 
ing around  beneath  the  eyes,  of  a  shining,  metallic,  purplish-green 
color ;  the  lower  margin  of  the  metallic  colored  feathers  of  the 
breast  is  marked  with  a  line  of  purple  and  light-green  feathers,  the 
latter  blending  with  the  purple  colored  feathers  of  the  abdomen  ; 
entire  upper  parts  velvet^'-green,  with  purple  reflections ;  the  two 
central  tail  feathers  metallic  green,  the  rest  black  with  the  outer 
margin  shaded  with  purple  ;  the  wings  black,  with  the  outer  bor- 
der purplish. 

Total  length  (mounte<l  specimen),  14"  ;  bill  2"  3'"  ;  wing  5" 
4''' ;  tail  4"  2'"  ;  tarsus  1''  4"' ;  middle  toe  1''  1"'. 

Hah,     New  Guinea. 

This  species  is  larger  than  either  P.  magnificus  or  P,  AlbertiL 
The  metallic  colored  leathers  are  larger,  and  extend  over  a  greater 
surface  of  the  throat  and  breast ;  the  lower  border  is  rounded. 
The  tarsi  are  shorter,  and  the  toes  not  so  stout  as  in  the  above 
two  species. 

This  constitutes  tiie  fifth  species  of  the  genus,  and  I  have  named 
it  in  honor  of  the  donor  and  esteemed  naturalist,  Dr.  T.  B.  Wilson. 


464  HOB— WM  Ot  TBI  AUDmr  OF 

flOBiIdnabla.  Tb«  Itf^n  u  a  wlurfa  KMablitl  Mimewbat  tlmt  of 
ft  be«Tar  or  poreupiiM,  (Im  gioeml  flgvrg  of  t)ir  rrrptiruin  Iwidg 
■wceRod«it-lllntlttB''Bla|>hftBttiw,*'Ml>i.  Mnrie(le8cnbc«  Ui«t 
of  hit  qtadara  at  p.  181 ;  bat  In  tenth,  taVlug  It  all  in  Ml,  the 
bndji  of  tlw  HanatM  la  nrf  ^morit,  noi  looking  like  >ii,v  hrola  I 
hsn  dlaaaetod,  imb  praaarrsd,  or  fgarad.  Dr.  Mnrir,  sl  p.  IHS. 
Hifcia  to  aoma  flgvra  of  tha  Dagoiig*a  bralb,  boL  ■«  bo  gives  do 
nbranoa  aad  as  I  know  of  no  Midi  Igara,  I  cttuuot  make  uiy  i-nm- 
parlsoa.  The  general  flgara  of  tba  oerdMram  i»  (luntlraitituUr,  but 
ronnded  off  at  tba  ooman,  aa  Dr.  Maria  oxprcMM  it,  tlu  lobe* 
■l<^Aig  gently  downward  fWm  bdbre  baekward.  Thn  haigbt  of 
tba  eanbmm  in  proflla  in  tlie  middle  of  the  anterior  lob««  i«  If 
inebea,  tbe  length  of  earelimin  8  Itwbea,  tlw  breadUi  llirongli 
middle  lobea 81  indiea.  Thehelgbtof  theetrrMlnm  i>  1}  lodm 
Tha  diObrenoa  between  the  bdghtof  the  oercltnim  an>l  i-nrcbelliiBi 
it  leaa  therefore  than  that  of  the  brain  repn^Mjnlei]  l>v  Dr.  Murir. 
Aj  regarda  tbe  cerelmim,  I  had  no  dUlntlty  io  recogulxliig 
fkontal,  parietal,  temporal,  and  oed|rttal  lobaM,  t>i«  rronUl  lolnfit  !•»■ 
lag  anonaooa.  The  bemiaplierea  are  aeparatcd  by  ■  dnp  longitu- 
dinal  flaaore;  eqaallj  atrihing  la  the  SjrlTiau  (iuiir«  dlvlallni;  each 
benlqihere  into  an  anterior  and  poaterior  lialT.  A«  rvgnnl*  tb« 
rem^aing  flaauraa  and  Colda  I  cannot  aay  that  I  rDiinil  tbrai  as  wsll 
marked  aa  thoae  repraeented  bj  Dr.  Marie  in  Pi^-^.  :t  1, 3i!,  PlaU;  IS. 
Indeed  tba  amoothneaa  of  both  tlie  bralna  exmiihied  by  me  it  moat 
remarkable.  I  identified,  however,  the  flssureB  of  Rolando,  the 
Ili[i[i'K-Brn[ial  and  tlic  CixUoso  Marginal.  I  rt-rrain  from  naming 
tho  reirininiiij:  onen,  ti>*  I  am  not  satittticd  rh  to  their  homologies 
with  tliiiiH-  of  the  brains  of  otlitr  Mammalia.  The  olfactory 
ntTvuM  are  of  g<»ni  si/.e,  with  well-ik-vflopcd  Imlbs.  TliiB  in  in 
harmony  with  thi-ir  sense  of  nnK-ll,  which  1  think  Ih  acute,  having 
DotUvd  with  Mr.  Thompson,  Sn|icrintcndent  of  the  Uarden,  that 
the  Manatee  ncenicd  to  ret-ognJKi'  at  once  tiiat  its  food  had  Iwen 
|>nt  in  the  ai|uarinm  by  its  sense  of  smell  rather  than  by  its  bight 
or  hearing,  wliiih  were  ajipnrently  rather  defective.  The  optiv 
nerves  are  small.  The  |)itnitary  IxHly  is  large,  Init  the  corpora 
albicaritia  arc  not  well  differentiated.  Tlie  ^d  jiair  of  nerves  are 
of  fair  size.  What  I  took  to  be  the  4tb  is  a  very  delicate  fila- 
ment. The  5th  is  relatively  and  absolnlely  very  large.  If  Dr. 
Miirie  has  eorrectly  descril)ed  tbe  nth.  its  origin,  direction,  and 
size  are   very  ])eculiar.     It  is  possible,  however,  that  the   6tb 
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creatures,  character  of  tbe  skin  and  hair,  etc.,  were  illustrations 
of  the  truthful  description  given  by  Dr.  Murie. 

OsinroHii  a)id  Muacula}'  Si/stems. — As  regards  tlie  osseous  system 
I  have  nothing  new  to  offer,  merely  observing  that  I  found  only 
6  cervical  vertebrre,  and  that  1  agree  with  Dr.  Murie  in  regarding 
the  3d  cervical  as  the  missing  one.  To  those  interested  in  the 
Myolog}^  of  the  Manatee,  I  would  refer  them  to  the  paper  of  Dr. 
Murie,  where  good  comparisons  arc  made  between  its  muscles  and 
those  of  the  Elephant  and  Cotacea.  Plate  21,  however,  does  not 
give  exactly  the  color  of  the  muscles  as  observed  in  my  specimens, 
which  were  rather  redder  than  the  brownish  tint  there  depicted. 

Ncrcoiis  Sijafcm. — Of  the  many  sulyects  in  anatomy  for  future 
investigation,  perhaps  none  surpasses  in  interest  or  importance 
a  thorough  study  of  the  Sirenian  brain,  not  onl}'  in  reference  to 
the  completing  our  knowledge  of  the  structure  of  the  Sirenia,  but 
as  offerinfi:  additional  data  for  the  determination  of  their  relative 
position  among  the  other  Mammalia.  At  page  180  of  his  paper. 
Dr.  Murie  states  that  ''the  encephalon  of  the  younger  male  was 
so  destroyed  as  to  be  unfit  for  examination;  while  the  membranes 
surrounded  the  brain  of  the  female  specimen,  a  tolerablj'  accurate 
idea  of  the  cerebral  contour  was  got;  but  on  raising  the  dura 
mater,  the  brain  itself  was  found  to  be  softened  and  with  ditlicully 
extracted.  No  measurements  or  weight  were  taken,  but  the  whole 
placed  in  spirit  as  rapidly  as  possible;  a  cast  of  the  cranial  cavit}' 
with  its  inclosed  dura  mater  was  subsequently  made,  and  by  the 
help  of  the  cast  and  the  shrunken  brain,  the  sketches  were  drawn.-! 
Such  being  the  state  of  the  brain  in  Dr.  Murie's  specimen,  1  took 
the  earliest  opportunity  ot"exan)ining  those  of  mine.  As  the  brain 
in  my  smallest  Maiuitee  seemed  to  have  suffered  from  son)e  com- 
pression affecting  the  symmetry  of  the  anterior  lobes  and  some- 
what flattening  them,  1  used  it  for  making  sections,  keeping  the 
brain  of  the  largest  Manatee,  which  was  quite  normal  and  in 
excellent  condition,  for  description  externally.  From  the  latter 
specimen  the  figures  (Plate  2G)  have  been  drawn.  After  removing 
the  dura  mater,  which  was  very  tough,  what  at  once  struck  me,  on 
looking  at  the  brain  in  situ,  was  the  absence  of  either  numerous 
or  deep  fissures  and  folds.  The  elevation  of  the  cerebellum  as 
compared  with  that  of  the  cerebrum  (not  so  well  seen  after  re- 
moval from  the  skull)  is  greater  than  that  figured  by  Dr.  Murie,  the 
amount  of  the  cerebellum  left  uncovered  by  the  cerebrum  is  more 


flih  oCTfiod  TVMbi^  thi  T«riibm  Mxt  *Q  tiie  Sib  anitt  ^  ti 

Ayr  If.ll  mia  tlH  M,  Um  the  tth  ud  M^  cervical  tKirrt-n  nouM 
Mopa  togettw,  butMd  of  the  Sd  uA  4tb,  ihu  aiinn  siifl  axis, 
flron  tbejr  chanetsrUtlo  fonosi  Mug  nniiiiitakabl«.  Aa  reKarda 
til*  bradilkl  plazua  nnd  nervaa  of  th«  upper  extremitka,  I  have 
nodilog  naw  to  otter. 

AHmeHlaty  Apparatus. — As  ragarda  tba  parotid,  ■iihmaxiUary. 
and  what  Dr.  Uuria  conaidara  aa  aab-lingnal  glands,  1  liarc 
notlilng  ntrthe^to  say ;  Insamuoh,  hoverer,  aa  tliat  wHler  MUte* 
at  page  110,  "  tbat  the  atomaob  bad  been  cut  open  tuid  tlie  «:on- 
tenta  removed,"  I  may  meutloti  tbal  I  found  tbe  •lomncli  a*  arell 
aa  tba  inUstloaa  In  both  apecineas  more  or  !«*»  filled  wilb  tbe 
partiallydigOBt«dft«ab<watttrplao(a,prindpaUyTaIefii(>riaapiralia, 
apoD  wUoh  Ibi  Mfrnd  had  baan  Ibeding,  and  that  tlu'  c-ouijiuund 
•tonaoh  »f  thaMuUar  Maaalaa  BMaannd  In  It*  groatrr  curvitture 
1S|  Inobaa,  la  tta  laaaar  eorvaiara  Ifr^  In  laftreace  to  iLs  dlvi-  - 
ilea  tato  aardias  and  pyloiio  porthwa,  tha  naaber  and  shape  of 
Ita  pDsefcaa,  tha  CMC^agaal  ^laetar,  1  hara  sotbEng  to  add  in 
wba(  baa  abaady  baaa  daaoiibed.  A*  my  anaUaat  M»aaloa.ji 
ured  azaotl;  6  IM,  whUe  the  latgaat  of  Dr.Maria*a  waa  U i 
It  waa  t«ba«xpeaUdlbattbahitestbMalnnjr|[ 
longw  than  hi  hla.  WhUa  tba  ioall  tntaatint  bi  hU  q 
tB  bat  b>Bg,  In  mine  It  waa  88  feot  4  inohea,  tba  avaraga^ 
waa  about  1  inefa.    The  cteoum  In  tbe  a 

Inchea  long,  meaauring  ttom  a  point  midway  between  the  teata. 
And  6  incbca  wide.  The  teats  the m selves  exliibite<l  the  usual  coni- 
cal form,  and  ircrc  6  iucliea  in  length.  The  large  intestine  iit  my 
aninllcst  fpeeimen  gave  nic  a  length  of  27  feet  2  inches ;  that  of 
Dr.  Miirie,  male  and  female,  18  and  17  feet  reaiMjctivcly,  average 
diameter  hi  mine  waa  I'j  inches.' 

At  ]>iige  173  Dr.  Mnrie  states  "  that  the  liver  of  the  larger  spe- 
eimeu  had  been  hacked  in  ])icce8,"  but  that  "  in  the  younger  male 
this  ginnil  was  more  intact,"  and  a  feir  lines  below  observes  that 
"  the  entire  liver  baa  great  rcticmblanee  in  8hai>c  to  the  infiated 
lungs  of  an  onlinary  mammal."  1  think  this  comparison  a  very 
good  unc,  uot  only  aa  regards  the  general  form  but  also  iu  the 
color,  whicb  was  quite  lung-like.     The  form  of  the  liver  ditfered 


■  Th«  Inr^r  inteiilne  of  the  Urgeat  Mnnaiee  wai  filled  witb  paradtet 
rrpretienlnlivc  o{  the  Auiphivloinuui  ralmceum  ol'  DiPbing. 
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is  absent  in  the  Manatee,  as  I  found  no  trace  of  it  at  its  usual 
origin.  If  such  is  the  case,  I  sliould  regard  Muriels  6th  nerve  as 
the  7th,  and  his  8th  ns  the  pars  intermedia ;  his  7th  would  then 
be  8th.  I  was  unable  to  trace  out  these  nerves,  being  anxious  to 
take  out  the  brain  as  soon  as  possible.  The  glosso-pharyngeal, 
pneumogastric,  and  spinal  accessory  were  readily  recognized. 
The  hypoglossal  came  off  internally  and  above  the  position  repre- 
sented by  Dr.  Murie  in  Fig.  33,  Plate  25.  On  making  sections  I 
found  the  corpus  callosum  extending  but  little  ^posteriorly;  the 
fornix  was  well  developed,  particularl}'^  the  posterior  part.  The 
lateral  ventricle  is  long  and  deep,  the  anterior  and  middle  corner 
very  apparent,  while  there  is  a  beginning  of  a  posterior  one.  The 
corpus  striatum  is  well  developed,  as  also  the  thalamus  opticus. 
There  is  a  delicate  taenia  semicircularis.  The  choroid  plexus  is 
rich.  The  hippocampus  major  is  present,  but  not  as  thick  rela- 
tively as  the  hippocampus  minor.  There  is  apparently  a  corpus 
fimbriatum.  The  velum  interpositum  was  well  injected,  and  on 
removal  revealed  the  pineal  gland  with  its  peduncle.  The  3d  ven- 
tricle is  deep.  The  corpora  quadrigemina  are  large,  but  are  really 
bigeminal  ])odies,  there  being  only  a  slight  indication  of  division 
into  nates  and  testes.  The  processui  e  cerebello  ad  testes  are  well 
seen,  supporting  a  firm  valve  of  Vieusscns,  under  which  a  bristle 
readily  passed  from  the  4th  to  the  3d  ventricle.  The  cerebellum  is 
higher,  as  1  have  alread}'  mentioned,  and  broader  than  that  repre- 
sented by  Dr.  Murie,  almost  as  broad  as  the  cerebrum,  its  breadth 
being  3  inches.  I  noticed  in  its  vermiform  process,  the  floculus  and 
the  amygdaloid  bodies.  The  pons  and  medulla  are  both  flat,  but 
the  olivary  and  restiform  bodies  are,  however,  distinguishable. 
The  brain  weighed  7  ounces  14  drachms  av.  In  reference  to  the 
distribution  of  the  cranial  nerves  I  have  nothing  new  to  offer.  As 
regards  the  cervical  plexus,  I  found  its  disposition  to  be  the 
same  as  described  by  Dr.  Murie,  noticing  the  interesting  peculi- 
arity of  the  3d  and  4th  cervical  nerves,  emerging  together  from 
between  two  contiguous  vertebra*,  viz.,  the  2d  and  4lh.  The 
missing  vertebra  I  regard,  with  Dr.  Murie,  as  being  the  3d.  For 
since  the  8th  cervical  nerve,  contributing  to  form  the  brachial 
plexus,  escapes  from  between  the  1st  dorsal  and  a  contiguous 
vertebra,  which  must,  therefore,  be  the  7th  cervical,  and  as  the 
7th,  fith,  and  5th  cervical  nerves  emerge  from  between  contigu- 
ous vertebra?,  which  must  for  the  same  reason  be  the  7th,  6th,  and 
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otb  ccrrical  vertebrie,  the  vertebra  next  to  the  otii  must  be  the  4th. 
for  if  it  were  the  3<1,  tlien  the  4th  ami  5th  cervical  nerves  would 
e.scape  together,  instead  of  the  3d  and  4th,  thb  atlas  and  axis, 
fi'oni  their  characteristic  forms,  licing  nnmistakable.  As  regards 
the  brachial  plexus  and  nerves  ol'  the  upper  extremities.  I  bave 
nothing  ntw  to  offer. 

AUmentanj  Apparatus. — As  regards  the  parotid,  snbmaxillart'. 
and  nhat  Dr.  Murie  considers  as  siib-lingii.il  glands,  I  have 
nothing  furthe^to  say  ;  inasmuch,  however,  as  that  writer  states 
at  page  170,  "  that  the  stomach  had  )>eGn  cut  opi'ii  ami  the  von- 
teuts  removed,"  I  may  mention  that  I  found  the  stomach  as  well 
as  the  intestines  in  both  specimens  more  or  less  filled  with  the 
partially  digested  fresh-water  |>lanls,  principally  Valecneriaspiralis, 
upon  which  the  animal  liad  been  feeding,  and  that  the  comi>ound 
stomach  of  the  smaller  Manatee  measured  in  its  greater  curvature 
ItiJ  indies,  in  its  lesser  curvature  15^.  In  reference  to  its  diri-  - 
sion  into  cardiac  and  pyloric  portions,  the  number  and  sh.ape  of 
its  punches,  the  re-sophngenl  sphincter,  I  have  nothing  to  .idd  to 
what  has  already  l)ecn  described.  As  my  smallest  Manatee  meas- 
ured exactly  0  feet,  while  the  largest  of  Dr.  Murie's  was  65  inches, 
it  was  to  lie  expected  that  the  intestines  in  my  s)>ccimciis  would  be 
longer  th.in  in  his.  While  the  sumll  intestine  iu  his  specimen  was 
25  feet  long,  in  mine  it  was  33  feet  4  inches,  the  average  diameter 
was  about  I  inch.  Tbc  csecum  in  the  smallest  specimen  was  5 
inches  long,  measuring  from  a  point  midway  between  the  teats. 
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but  little  from  that  of  the  Dugong  as  described  by  Prof.  Owen. 
The  gland  in  situ  extended  completely  across  the  abdominal 
cavity,  and  measured  in  the  smallest  specimen  from  edge  of  right 
lobe  to  that  of  left  14  inches;  the  breadth  of  the  right  and  left 
lobes  was  respectively  7^  and  6^  inches,  their  depth  fore  and  aft 
8  inches  and  7  inches.  The  liver  in  the  smallest  specimen  weighed 
2  pounds  14^  ounces  av.  T  have  nothing  to  add  about  the  gall- 
bladder save  to  notice  its  presence.  The  pancreas,  6^  inches  long, 
was  much  lobulated,  and,  as  Dr.  Murie  states,  pale  but  firm  in  con- 
sistence. Ductus  communis  choledochus  in  both  my  specimens 
opened  into  intestine  close  to  the  pylorus,  while  the  pancreatic 
duct  opened  H  inches  from  the  ductus  communis.  This  disposi- 
tion is  different  from  that  noticed  b}'  Dr.  Murie,  he  stating  at 
page  173,  in  speaking  of  the  pancreas,  "  its  duct  opens  into  the  in- 
testine close  to  the  pylorus,"  while  at  page  174  he  sa^'s  "the  ductus 
communis  choledochus  penetrates  the  intestine  about  3  inches 
from  the  pylorus." 

Dr.  Murie  does  not  refer  to  the  spleen.  I  found  it  in  its  usual 
position,  but  was  struck  with  its  very  small  size,  it  measuring  in 
the  smallest  animal  onl}'  2^  inches  long  and  1  inch  wide.  In  form 
it  was  oval  and  of  the  usual  color.  Unfortunately  the  spleen  of 
the  Sirenia  sheds  no  light  which  will  help  to  clear  up  the  difficul- 
ties which  envelop  any  explanation  of  the  general  physiology  of 
this  organ.  Its  small  size,  as  in  the  Cetacea,  is  not  in  harmony 
with  the  idea  of  its  being  either  the  birthplace  or  the  grave  of  the 
red  corpuscles  (which  in  the  Manatee  I  noticed  were  very  numer- 
ous, though  in  other  respects  they  presented  nothing  peculiar), 
while  it  is  in  direct  contradiction  with  the  theory  held  by  some 
physiologists  of  the  organ  holding  blood  as  a  sponge  to  be  pressed 
out  by  the  distended  stomach  when  needed  in  digestion. 

liespiratory  Apparatus. — As  the  peculiar  disposition  of  the 
diaphragm  and  the  characters  of  the  respiratory  organs  generally 
have  often  been  described,  I  will  limit  myself  here  to  simply  giving 
measurements.  The  trachea  of  the  smallest  specimen  was  4  inches 
long  from  the  larynx  to  where  it  bifurcates.  The  right  bronchus 
measured  6  inches  in  length,  the  right  lung  25  inches,  the  left 
bronchus  5  inches,  the  left  lung  27  inches.  The  bronchi  in  my 
specimen  are  more  oblique  than  as  represented  by  Dr.  Murie.  I 
have  nothing  new  to  offer  in  reference  to  the  larynx.  I  noticed 
the  usual  muscles  were  well  developed. 
30 


fag«al«lkni«r*arfcrtdM|t,wMn*d]rfbrUwtweTitloa«f lfa«  - 
MmiWI.  Mil  thi  irtwih  TW  tliiii  Bliift«d  to  it  fVoni  tbe  t«Dk« 
is  vhUi  thiV  had  feMS  bfoaght  to  Uw  gmrdea  In  the  following 
■i^Mr.  n*««tir*MlM«tir«|j'dmwiioS',lbetajilunr»tlMa 
plMidoDatrHhBad«Btarplaj«lhtotbeil^thari8iaeliMto  - 
pnfwit  Uw  nahaah  ftoa  tanMag  thiMtri  <  mi  tn  totiadimug  almnt. 
TIm  tnidt  whk  Uk  tub  vat  Ihia  Mond  bn  tke  aqRariiim.  iwo 
kMparagot  tnto  Um  taaktpaMadathkkliUakat  a»lertli«Mftna> 
tim,  two  kMpns  in  Um  aqDarhua  triMd  tba  Muiket,  and  bjr  a 
doffaig  pUUbrtn  troa  Uw  tank  tlM  Muutav  mn  aiHMMM^Mj 
iliflMd  np  KJid  launched  into  the  sqanriara. 
WMk  the  MaoBton  had  become  nitcli  lamer,  not  flonni 
thay  fonnerly  did  wtien  the  water  wna  let  out  of  tba  a 
bat  allowing  the  keeper  to  aaraip  aronnd  thcfa.  On  t 
the  larger  Manatee  was  my  alnggUk,  Ijtng  upon  tlia  i 
of  tba  water,  and  it  woold  not  iink  to  tbe  boUota  or  w 
When  It  did  awtt  bobble*  of  air  waiw  eem  to  t 
aasi;  tba  WEeitBient  was  wty  hard.  The  anianl  4 
•tipated,  tha  fceepera  were  dliocted  to  make  it  i 
tiiM  to  time;  whilst  in  motion  there  waa  a  aaoataut  atrMtm  of 
aaoaoding  biAblea  of  air  Trom  ttte  anna.  At  ■Ight'tinic,  liowrver, 
the  aniflul  tanaed  maeh  b«ttcr,  and  tha  Baxtaanriag  waa  plajring 
.  aboat  aa  laoaL  Oa  the  aiomiag  of  BiplawlwT  Mth  tin  Manatee* 
wera  apparantljr  quite  well,  bat  at  MO  A.  M.  Uw  keeper  going  to 
clean  out  tbe  aquarium,  noticed  that  the  large  Manatee  was  quite 
lick,  and  the  small  one  dead.  On  opening  the  animal  the  peri- 
cardial sac  was  found  distended,  filled  with  fluid,  serous  exuda- 
lion,  and  other  signs  of  inflammatory  action.  The  remaining  or> 
gnus  were  |>crfectly  he.ilthy.  The  alimentary  canal  wna  full  of  the 
remains  of  the  food  the  animal  had  tiecii  eating;  but  I  do  uot  re- 
gard this  ax  |iHtholiifrical,  since  Steller,  in  speaking  of  the  stomach 
of  the  lUiylinn,  notices  tlint  it  "was  distemted  with  masticated 
Kea-nced."  Tbo  morning  that  the  sninlt  Mnnntee  died  the  tem- 
|H-r.iture  of  the  water,  through  unnvoidnhlc  circumstances,  was 
iKitice^l  to  have  fallen  to  t;3^  Kalir.,  the  usual  temperature  being 
T0°  to  71°.  It  must  lie  mentiimed,  however,  that  on  August  S5th 
the  water  was  only  CC,  and  yet  the  animals  did  not  seem  to  I>e 
inconvenienced.  The  change  of  temperature,  however,  on  that 
occasion  was  a  grn<lual  one.    It  seems,  therefore,  very  probahle 
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every  Zoological  Garden  has  been  a  Manatee,  and  as  the  opportu- 
nity of  studying  them  living  in  confinement  has  presented  itself 
for  the  first  time  anywhere,  I  think  it  important  to  call  attention 
to  the  manner  in  which  the  curious  creatures  were  brought  to  the 
Zoological  Societ}'  of  Philadelphia,  their  habits  while  living  there, 
and  the  cause  of  their  death  as  far  as  I  could  learn.  I  am  in- 
debted to  Mr.  Thompson,  Superintendent  of  the  Garden,  for  the 
use  of  his  dail}'  diary,  from  which  most  of  the  following  facts  are 
taken.  The  two  Manatees  were  brought  from  Demerara  in  sepa- 
rate wooden  tanks  to  Baltimore,  and  from  there  to  Philadelphia, 
arriving  here  August  4th.  The  tanks  were  placed  under  the  trees, 
and  the  water  being  at  once  let  out  they  were  re-filled  with  fresh 
water  from  the  Schuylkill  River.  The  animals  seemed  to  enjoy 
the  fresh  water,  swimming  about  and  rolling  over  and  over.  Some 
of  the  plant  Valesneria  spiralis  gathered  from  the  river  was  placed 
in  the  tanks,  and  the  animals  immediately  rose  to  the  surface  and 
began  to  feed,  fanning,  as  it  were,  the  food  into  their  mouths  by 
means  of  the  bristles  situated  on  their  upper  and  lower  lips  ;  these 
bristles  spreading  out  when  in  use  so  as  to  look  very  much  like 
small  fans.  The  smaller  Manatee  ate  more  than  the  larger  one,  which 
was  natural,  the  large  one  having  eaten  heartily  of  grass  and  ship 
biscuit  before  leaving  Baltimore  in  the  morning.  The  tanks  were 
then  so  arranged  that  a  small  stream  of  fresh  water  at  a  tempera- 
ture of  70^  Fahr.  could  flow  constantly  through  them.  Twice  during 
the  evening  the  creatures  were  visited,  and  seen  to  rise  at  regular 
intervals  to  the  surface  and  feed  kindly.  The  following  morning, 
August  5th,  the  Manatees  had  eaten  all  the  plant  left  iir  the  tanks 
the  night  before.  The  creatures  from  time  to  time  rose  to  the 
surface,  fanned  the  grass  into  their  mouth,  then  sank  slowly  to  the 
bottom,  chewing  their  food  very  slowly.  August  Gth,  7th,  8th,  and 
9th  nothing  new  had  been  noticed.  On  the  10th  the  large  Manatee 
had  eaten,  by  weight,  21  pounds  of  Valesneria  spiralis  in  24  hours. 
On  the  11th  a  little  ceratophyllum  was  mixed  with  the  valesneria. 
It  was  all  gone  the  following  day  in  the  tank  of  the  larger  Mana- 
tee, and  had  been  partially  eaten  by  the  smaller  one.  On  the  14tli 
a  little  sea-weed  (Ulva  latissima)  was  put  in  the  tanks;  this  had 
all  disappeared  the  next  morning.  By  the  Slst  the  large  animal 
had  become  quite  tame,  rising  to  the  surface  to  have  its  head 
scratched  when  the  water  was  agitated.  By  September  4th  the 
aquarium,  built  for  the  purpose  in  the  carnivora  house,  and  contain- 
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iiig  water  three  or  four  feet  deep,  was  ready  for  the  reception  of  the 
Manatees,  and  tlie  animals  were  tbeii  shifted  to  it  from  the  tanks 
in  whieli  they  had  been  brougbt  to  the  garden  in  tlie  following 
manner.  The  water  was  first  entirely  drawn  off,  the  tanks  were  then 
placed  on  a  truck  and  water  played  in  to  the  depth  of  18  incites  to 
prevent  the  animals  from  bruising  themselves  in  floundering  about. 
The  truck  with  the  tanks  was  then  moved  to  the  aquarium,  two 
keepers  got  into  the  tank,  passed  a  tiiick  blanket  under  the  Mana- 
tee, two  kec)>er8  in  the  aquarium  seized  the  blanket,  and  by  a 
sloping  platfoi'm  from  the  tank  the  Manatees  were  successively 
slip{>cd  up  and  launched  into  the  aquarium.  In  the  comae  of  a 
week  the  Manatees  had  become  much  tamer,  not  floundering  as 
they  formerly  did  when  the  water  was  let  out  of  the  aquarium, 
but  allowing  the  keeper  to  sweep  around  them.  On  Sept.  23d 
the  larger  Manatee  was  very  sluggish,  lying  upon  tiie  surface 
of  the  water,  and  it  would  not  sink  to  the  bottom  or  swim  about. 
When  it  did  move  bubbles  of  air  were  seen  to  escape  from  the 
anus;  the  excrement  was  very  hard.  The  animal  seeming  con- 
stipated, the  keepers  were  directed  to  make  it  move  about  from 
time  to  time;  whilst  in  motion  there  was  a  constant  stream  of 
ascending  bubbles  of  air  from  the  anus.  At  night-time,  however, 
tlie  animal  seemed  much  better,  and  the  next  morning  was  playing 
about  as  usual.  On  the  morning  of  September  28th  the  Manatees 
were  apparently  quite  well,  but  at  9.30  A.  M,  the  keeper  going  to 
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that  the  sudden  change  in  the  temperature  of  the  water  caused  the 
illness  of  both  the  Manatees.  The  health  of  the  smallest  had  never 
been  as  good  as  that  of  the  largest  and  oldest ;  the  cuticle  peeling 
off;  it  not  feeding  well ;  often  troubled  with  constipation,  which 
was  relieved  by  giving  the  animal  the  valesneria  from  the  bottom  of 
the  tank,  with  the  mud  and  pebbles  adhering  to  it,  etc.  From  the 
way  in  which  it  followed  the  largest  one,  getting  under  it  as  if  to 
suckle,  it  seemed  as  if  it  had  been  captured  too  young.  Apparently 
the  largest  Manatee  had  recovered  from  the  illness  which  had 
killed  the  smallest,  and  seemed  to  be  doing, well,  except  in  that 
its  eyes  were  a  little  inflamed,  which  symptom  was  attended  to, 
and  it  was  hoped  that  it  would  live,  but  on  the  morning  of  October 
15th  it  was  found  dead.  The  post-mortem  showed  that  the  heart 
had  been  affected  in  the  same  manner  as  the  first  one,  and  that  the 
pleura  and  peritoneum  and  spinal  marrow  also  exhibited  signs  of 
inflammation.  Whether  the  largest  Manatee  had  lived  through 
the  first  attack  on  account  of  its  comparatively  good  condition, 
and  died  from  a  more  recent  one,  I  cannot  sa}'  positively,  but  the 
temperature  of  the  water  had  been  kept  uniform  since  the  smallest 
one  had  died.  From  the  manner  in  which  the  Manatees  grubbed 
about  the  bottom  of  the  tank,  nosing  about  like  a  pig,  the  extensi- 
bility of  the  snout  being  much  greater  than  one  would  suppose,  I  am 
inclined  to  think  that  if  a  marine  aquarium  was  built  exactly  suited 
to  their  habits,  they  would  only  be  seen  when  rising  to  the  surface 
to  breathe,  evidentl}'  liking  the  muddy  better  than  the  clear  water. 
When  not  in  motion  the  Manatee  rested  by  the  tip  of  his  tail  upon 
the  floor  of  the  aquarium,  his  head  downward,  and  with  the  back 
much  arched.  At  intervals  of  about  one  minute  to  one  and  a  quar- 
ter he  rose  to  breathe,  and  at  that  time  the  valves  of  the  nose 
might  be  seen  to  open  and  shut  again  as.  the  animal  slowly  sunk. 
One  can  readily  understand,  after  seeing  the  lungs  inflated,  how 
eas}'  it  is  for  the  animal  to  maintain  its  almost  motionless  position 
at  variable  depths  of  the  water,  the  lungs  acting  very  much  like 
the  air-bladder  of  fishes,  and  looking  indeed  more  like  the  lungs 
of  Lepidosteus  than  those  of  a  Mammal.  The  Manatjce  will  eat 
freely  of  cabbage,  spinach,  kale,  baked  apples,  celer}''  tops,  etc. 
When  feeding,  the  curious  fanning  motion  of  the  bristles  on  the 
lips  can  be  well  seen.  The  Manatee  seems  to  be  more  like  a  gentle, 
harmless,  stupid  sort  of  water-pig  than  anything  else,  with  the 
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senses  little  developed,  that  of  smell  being  the  best.  Inasmuch  as 
the  Zoological  Garden  of  Philadelphia  has  succeeded  in  keeping 
Manatees  alive  for  two  months  and  a  half,  let  us  hope  that  the 
effort  will  be  again  made  here,  and  by  other  institutions  of  similar 
character,  remembering  with  the  poet — 

**  Nil  actum  roputans 
Si  quid  superessel  agendum/' 
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DESCRIPTIONS  OF  NEW  FOSSIL  SHELLS  FROM  THE  TERTIART  OF 

CALIFORNIA. 

BY  ROBERT  E.  C.  STEARNti,  UNIVERSITY  OF  CALIFORNIA. 

SCALARIA  Lamarck. 

Subgenus  Opalia,  H.  A  A.  Ad. 
Opalia  varioostata,  Stearns.    Plate  27,  Figs.  2-5. 

Shell  elongated-couical,  turreted,  tapering,  solid,  imperforate, 
aperture  ovate,  peristome  continuous,  thickened  ;  dingy  to  clear 
white  ;  suture  well  defined  ;  whorls  united,  exceedingly  variable 
in  convexit}'  and  altitude ;  specimens  all  decollate,  or  truncated, 
equall}'  solid,  thougli  var\'ing  in  length  from  .75  to  2.45  inches, 
showing  four  and  one-half  whorls  within  the  first  measurement 
to  five  in  the  latter.  Perfect  specimens  have  probably  from  8  to 
12  whorls,  or  even  more.  Longitudinal  ribs  9  to  12,  var^^ing  in 
number,  prominence,  and  regularity,  as  well  as  in  obliquit}',  wiien 
compared  with  the  axial  line  of  the  shell,  and,  in  some  specimens, 
irregularly-  thickened  and  distorted  by  the  intrusion  of  a  varical 
rib  more  or  less  conspicuously.  In  some  individuals  the  termi- 
nation of  the  rib  at  the  suture  gives  the  upper  part  of  the  whorls 
a  crenulated  appearance,  and  the  suture  in  all  specimens  is  more 
or  less  waved,  dependent  upon  the  prominence  of  the  ribs,  which 
terminate  anteriorly'  at  and  join  a  transverse  rib  at  about  the 
middle  of  the  basal  whorl. 

Number  of  specimens  22,  all  in  good  condition,  save  the  erosion 
of  the  apex. 

This  is  one  of  those  plastic  forms  which  exhibit  great  varia- 
bilit}',  but  which  when  a  sufficient  number  of  specimens  are  com- 
pared, show  well-marked  characteristics. 

Had  the  twent3'-two  s|)ecimens  examined  as  above  been  collected 
b}'  several  persons,  and,  therefore,  divided  into  many  and  smaller 
parcels,  and  sent,  as  quite  likely  would  have  been  the  case,  to 
different  authors  and  museums,  and  thus  too  widely  separated  for 
comparison,  it  is  highly  probable,  when  the  latitude  of  variation 
whicii  this  form  presents  is  considered,  that  three  or  four  species 
would  have  been  made  out  of  the  above  material,  which  Mr. 
Henry  Hemphill,  the  collector,  kindly  placed  in  my  hands  for 
determination. 
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Tbie  is  a  large  species,  aud  perfect  specimens,  probably,  some- 
times measure  three  incbes  iu  IciigtU  ;  one  esti-cme  specimeD  is 
Strongly  suggestive  of  Tiirrilella,  and  others  resemble  the  living 
Opalia  borealis,  Gould,  common  at  different  places  along  tbe 
coast.  It  forms  a  emious,  but  complete  link  between  the  forms 
like  S.  griinlandica,  and  the  typical  OpaUte. 

Locality,  about  eight  miles  north  of  San  Diego,  Cnlilornia, 
associated  with  Fecten  and  Vola. 

Museum  of  the  Smithsonian  Institution. 

OpUift  MOnMla,  BUarna.      Plate  IT,  Fig.  1. 

Shell  solid,  im|>erforate,  el  on  gated -conical,  spire  gradually 
lai>ering;  whorls  convex,  when  perfect  probably  11  to  14  in 
number,  nearly  smooth,  being  marked  only  by  iucreiacutal, 
and,  occasionally,  in  some  specimens,  by  an  outgrown  rarix  ; 
suture  well  defined  ;  basal  wUorl  traversed  transversely  by  an 
inconspicuous  rib,  varying  iu  prominence,  in  some  specimens 
barely  discernible  ;  the  convexity  or  angularity  of  the  lower  part 
of  the  basal  whorl  modified  by  the  presence  oi-  absence  of  the 
basal  rib. 
Number  of  specimens  10.  Average  length  2  inches. 
Longitude  of  smallest  ....     1. ST  inches 

"  of  largest 2.37      " 

As  the  apex  whorls  in  all  of  the  specimens  aie  wanting,  a  carc- 
■uld  add  .'lii  inch  to  the  fore 
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December  7. 
The  President,  Dr.  RuscHENBERGER/in  the  chair. 
Twent^'-seven  members  present. 

Quercits  heterophylla. — Referring  to  former  remarks  on  this 
oak,  Mr.  Thomas  Meehan  exhibited  some  leaves  almost  entire, 
and  some  with  lobes  like  Hie  Bartram  oak,  which  he  had  reeentl}' 
gathered  from  a  tree  of  the  water  oak  in  Mississippi.  There  were 
on  the  same-  tree,  but  beyond  reach,  leaves  resembling  in  outline 
those  of  the  willow  oak.  As  indicated  b}'  Mr.  Burke  in  regard  to 
the  Quercus  heterophylla  of  New  Jersey,  and  which  the  evidence 
already  adduced  showed  were  but  Quercus  aquatica^  this  last  spe- 
cies in  its  home  in  Mississippi  was  readily  distinguished  by  the 
habit  of  the  tree.  It  had  a  tendency  to  branch  low,  forming  a 
somewhat  spreading  head,  just  as  the  white  oak  does,  in  which 
there  is  little  distinction  between  the  main  stem  and  the  leading 
branches  ultimately,  while  the  Quercus  Fhellos  had  a  more  slender 
twiggy  habit,  and  the  distinction  between  the  main  trunk  and  the 
branches  were  carried  forward  to  old  a£:e. 

Sabal  Palmetto. — Mr.  Meehan  remarked  that  this  palm  was  not 
confined  to  sandy  land  near  the  coast,  but  extended  along  the 
whole  line  of  the  Big  Black  River  in  Mississii)pi,  at  least  two  hun- 
dred and  fift3'  miles  above  New  Orleans,  where  it  was  found  in 
immense  quantities  in  swamps.  It  was  onl}'  seen  in  these  places, 
and  often  entirely  in  water,  with,  in  some  cases,  two  or  three  feet 
of  the  trunk  out  of  water.  It  must  also  be  much  hardier  than 
people  supposed,  as  at  Grenada,  a  little  below  which  he  had  seen 
the  palm  growing,  the  thermometer  sometimes  falls  to  10°. 

Swam])  trees, — Mr.  M.  further  remarked  that  some  years  ago 
he  had  called  attention  to  the  singular  fact,  that  what  we  know  as 
swamp  trees  did  not  grow  in  swamps  because  they  preferred  these 
wet  places,  but,  as  if  ^nature  had  so  ordained  in  order  to  clothe 
these  wastes,  the  seeds  will  only  sprout  in  wet  places  or  very 
moist  soil.  When  such  trees  find  themselves  in  dryer  situations 
they  thrive  much  better  than  in  the  wet  places,  where  only  the 
seeds  will  grow.  This  is  further  illustrated  by  the  Magnolia  gran- 
di  Hora  in  Mississippi.  The  tree  is  found  as  a  general  thing  on 
low  bottoms,  or  along  the  line  of  water-courses  favorable  to  the 
germination  of  the  seeds.  Here  the  best  trees  seldom  exceed  from 
thirty  to  fifty  feet  high.  The  loose  soil  of  Mississippi  is,  howover, 
continual!}'  changing;  and  a  swamp  to-day  may  be  high  and  dry 
ground  a  quarter  of  a  century  hence.  So  the  Magnoliagrandi 
often  found  itself  in  quite  comfortable  quarters,  and  in  i 
grew  as  tall  as  the  loftiest  trees — say  from  fifty  to 
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high.  This  desire  to  get  out  of  the  water  if  possihie,  he  hud  hefove 
suggested  ns  the  cause  of  those  peculiar  productions  of  the  roots 
of  cypress  known  as  cypress  knees.  Whenever  the  tree  found 
itself  in  lanil  covered  by  water  these  knees  were  thrown  up  ahove 
the  surface,  till  the  water  had  the  apiiearancc  of  being  covered  by 
flocks  of  huge  water  birds ;  but  when  the  trees  were  on  land  from 
which  the  water  is  now  drained  nway,  the  knees  did  not  appear. 

The  Florida  viosis,  Tillanthia  usneoides. — In  regard  to  this 
plant,  Mr.  Meehan  thought  little  was  known  of  its  history  or 
development.  Some  even  supposed  it  to  be  a  parasite.  He  had 
been  able  to  ascertain  that  the  seed  germinated  when  it  found 
itself  iu  the  hollow  crotch  of  a  tree  in  which  vegetable  mould  had 
collected.  From  this  young  plant  hair-like  stolons  or  runners  pro- 
ceeded with  buds  at  every  few  inches,  which  buds  in  time  pushed 
forth  into  the  gray  green  leaves  and  stems  popularly  known  as 
moss.  These  branches,  as  they  hung,  did  not  send  out  the  hair- 
like runners,  but  if  they  became  detached  from  the  original  stock 
and  on  another  branch  would  do  so.  It  appeared,  however,  that 
propagation  from  seed  was  extremely  rare — the  chief  increase  be- 
ing by  pieces  of  the  branches  blown  by  storms,  or  carried  by  other 
agencies  to  other  locations.  Unless  already  on  tall  trees  so  as  to 
be  blown  down,  it  was  difficult  for  the  "moss"  to  travel  up  the 
tree.  As  in  the  case  of  the  grape-vines  on  the  tall  trees  of  this 
region,  it  is  carried  up  as  the  trees  grow.  On  large  old  cypress 
trees,  it  is  probable  the  whole  colony  is  formed  of  a  few  original 
plants  of  many  years  of  age.  Trees  wliich  grow  rapidly  and  had 
chiefly  erect  brandies,  such  as  willows,  on  which  the  "moss"  would 
not  hang  easily,  were  chiefly  free  from  it ;  the  horizontal  branches 
of  the  cypress  were  very  favorable  to  the  attachment,  and  the 
somewhat  pendulous  liranchleta  of  the  live  oak  well  calculated  for 
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figured  two  species  in  Yol.  II.  of  the  United  States  Geological 
Survey  of  the  Territories.  I  intended  that  a  reference  to  Brong- 
niart's  Catillus  should  accompany  my  descriptions  in  the  Report, 
*but  I  find  it  was  omitted,  and  therefore  insert  it  in  the  Proceed- 
ings. The  name  Haploscapha  I  propose  to  substitute  for  Calillusy 
unless  the  genus  Volviceramns^  Stol.,  should  include  the  species. 
The  singular  turn  of  the  beak  and  very  unequal  valves  in  Volvi- 
ceramus  appear  to  be  the  only  differences  between  the  two  groups, 
and  therefore  Haj)loscapha  ma}'  be  retained  onl}'  as  a  subgenus. 
Nothing  nearly  related  to  this  genus  has  ever  been  found  either 
above  or  below  the  chalk.  If  the  cartilage  was  attached  to  the 
grooved  margin,  it  must  have  been  external  and  very  large.  It 
no  doubt  should  be  included  in  the  family  Aviculidas. 

On  Mineral  Localities  in  North  Carolina. — Joseph  Willcox 
said  that  he  desired  to  place  on  record  some  mineral  localities 
which  he  had  visited  among  the  mountains  in  N.  Carolina. 

In  Cherokee  Co.  on  the  roadside  about  half-way  between  Mur- 
phy and  Valley  town,  corundum  is  found  well  C3-stallized  in  kyanite. 
At  the  same  localit}'  crystals  of  kyanite,  an  inch  in  diameter,  occur 
in  quartz.  Some  of  these  crystals  are  almost  wholly  altered  into 
damourite. 

At  Hogback  Mountain,  in  Jackson  Co.,  on  land  of  Thomas 
Johnston,  occur  the  most  beautiful  specimens  of  pink  corundum, 
associated  with  margarite  and  tourmaline. 

In  Buncombe  Co.,  on  the  summit  of  tlie  ridge  between  the  head- 
waters of  Reems  Creek  and  Bull  Creek,  large  garnets  are  found 
in  mica  slate.  l\\  Swannanoa  Gap,  in  the  same  county,  a  large 
outcrop  of  kyanite  occurs,  extending  several  miles  in  a  nortlicast- 
ern  course.  At  several  places  on  this  vein  corundum  is  found  in 
the  kyanite,  sometimes  in  crystals  more  than  two  inclies  long. 
One  specimen  of  kyanite  found  there  lias  corundum  attaclied  to  it 
on  one  side,  while  the  other  side  is  altered  into  damourite,  which 
still  retains  the  bladed  structure  of  the  kyanite. 

In  Madison  Co.,  on  the  farm  of  Mr.  Carter,  near  the  Burnsville 
road,  20  miles  from  Asheville,  a  white  and  pink  corundum  is 
found,  associated  with  margarite  and  (chlorite.  At  this  place 
about  1000  pounds  of  corundum  have  been  dug  up  ;  but  it  is 
mixed  with  spinel  so  abundantly  that  it  possesses  little  value  for 
commercial  purposes. 

In  Haywood  Co.,  a  vein  of  white  feldspar  (probabl}' albite)  has 
recently  been  dug  out,  to  a  depth  of  a  few  feet,  in  the  pursuit  of 
mica.  This  vein,  about  5  feet  wide,  is  walled  on  each  side  with 
gneiss  rocks,  and  contains  corundum  associated  with  margarite  or 
damourite.  Occasional!}'  corundum  is  found  in  a  matrix  of  mica 
in  large  plates,  resembling  muscovite.  This  corundum  is  blue, 
and  affords  beautiful  specimens.  He  did  not  observe  an}'  indication 
of  serpentine  rocks  in  this  vicinit}'. 
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Crystals  of  rutilc,  5  inches  loDg,  in  quartz,  are  foiiutl  on  tlie 
farm  of  Garret  Kay,  near  IJurnsville  in  Yani'ey  Co. 

Corundum  penetrated  with  crystals  of  rutile  is  found  near 
BakersvJUe.  in  Mitehel  Co.  Crystals  of  acliiiotite  nearly  half  an 
inch  broad  in  talc  are  found  on  the  farm  of  Mr.  English,  near 
Xurtli  Loe  River  in  same  County. 

On  the  farm  of  Mr,  Alley,  in  Horse  Cove,  Jackson  Co.,  decre- 
raente<I  crystals  of  miiscovite  mica  are  found :  also  beryls  wjtu 
hifflily  modified  terminations. 

On  the  summit  of  the  Sonth  Mountains,  T  miles  south  of  Mor- 
ganton,  in  Burke  Co.,  an  outci'O)]  of  ser[>euttne  occurs,  where  may 
be  found  magnetite  in  chlorite.actinolite,  talc,  and  asbestos.  One 
small  s|iecimeu  of  corundum  has  been  found  there. 

The  production  of  musi-ovite  mica  is  probably  greater  in  the 
mountain  region  of  X.  Carolina  than  in  .auy  other  <Ustrict  in  the 
world:  and  the  supply  is  chieQy  obtained  in  Mitehel  and  Yancey 
Counties. 

It  is  found  in  veins  of  feldspar,  usually  much  decomposeii,  and 
accompanied  8t)aringly  with  quartz.  The  w.ill  roiks  of  the  veins 
are  gneiss  and  mica  slate.  The  largest  specimens  of  mica  are  ob- 
tainetl  in  Wiseman's  mine,  in  Mitehel  Co..  where  one  huge  m.ass 
was  found  h  feet  long,  3  feet  wide,  and  '2  feet  thick.  At  this  mine 
the  rare  mineral  samarskite  occurs. 

Occasionally  beryls,  tourmalines,  and  garnets,  are  found  in 
these  mica  mines. 

Oh  the  Efecl  oflhf  Bipedal  Poiilion  in  .Van.— Dr.  Allen  made 
some  remarks  upon  the  physical  characteristics  of  man.  which  re- 
snlt  from  the  assumption  of  the  bij^edal  position.  He  contrasted 
[  his  hinij  legs,  with 
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border,  thus  tending  to  tilt  the  right  ventricle  toward  the  left.  (2) 
The  greater  weight  of  the  posterior  aspect  of  the  heart  which  throws 
the  posterior  wall  downward,  and  the  anterior  wall  upward.  (3)  The 
fixation  of  the  left  side  of  the  heart,  by  the  pulmonary  veins, 
directly  in  the  median  line,  while  the  flattened  sternum  compels 
the  apex  to  lie  either  to  one  or  the  other  side  of  the  median  line. 
Dr.  A.  in  conclusion  divided  the  characteristics  of  man  into  two 
groups.  The  first  and  most  important  being  those  the  result  of 
evolving  from  a  quadrupedal  type  a  bipedal  specialized  form  ;  the 
second,  being  those  belonging  to  the  disposition  of  special  organs, 
such  as  the  teeth.  Within  this  category  may  be  placed  the  rudi- 
ments of  structure,  which  are  better  developed  in  quadrupeds, 
and  which  often  constitute  the  "varieties"  of  human  anatomy. 


December  14. 
The  President,  Dr.  Ruschenberoer,  in  the  chair. 
Twenty-nine  members  present. 


December  21. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Twenty-five  members  present. 


December  28. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Fifty  members  present. 

Wm.  Stevenson,  Jos.  R.  Roach,  H.  C.  Humphrey,  Geo.  Wood, 
and  Beulah  M.  Rhoads  were  elected  members. 

The  Committee  to  which  it  had  been  referred  recommended  the 
following  paper  to  be  published. 


FHOOEEDINOB  OF   THE  AOADEMr  Of 


Inlroduclion. 

No  group  of  American  liawks  has  pieseiiteil  more  numeioiis 
difficullics  ill  the  way  of  elucidating  and  strongly  characterizing 
its  speuies;  and  so  complex  are  the  obstacles  presented  in  this 
case,  that  the  conclusions  of  authors,  who  have  made  the  genus 
Micranlur  a  sulijecl  of  special  study,  are  very  conflicting.  The 
brevity  and  otherwise  unsatisfactory  oature  of  the  original  de- 
scriptions of  the  older  species  is  the  main  ditllculty,  but  the  [>er- 
plexing  stages  of  plumage,  which  in  this  genus  are  very  remark- 
alik",  and  so  far  as  we  know  entirely  peculiar  among  X\\a  Falcon  US  x, 
add  still  more  to  the  confusion  into  which  their  synonymy  has 
fallen.  In  the  latter  we  have  rererence  to  the  fact,  perhaps  not 
yet  generally  known,  that  two  distinct  phases  of  color,  a  gray  and 
a  rafescent,  occur  in  some  of  tlie  species  at  all  stages  of  growth, 
which  circtimstance  has  but  very  recently  been  taken  into  con- 
sideration in  defining  tlie  specific  characters. 

The  undertaking  of  this  monograph  would  have  been  impossible 
to  the  author  but  for  the  kind  assistance  of  Mr.  Osbert  Salvin, 
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(4)  F(dco  Uudnichen^li cmm.^  PI.  Col.  pi.  36,  1823.  (=M.  ruficollis,  rufous 

phase,  ^'// p. .') 

(5)  Falco  leucomelas^  Licbt.,  Verz.  Doubl   1828,  p.  62.       (=  M.  melano- 

leucus.) 

(6)  Falco  xanthothorax,  Temm.,  PI.  Col.  pi.  92,  1824.       (=M.  ruficollis, 

rufous  phase,  adult.) 

(7)  Falro  brachypteruSy  Temm.,  1.  c.  pis.  116  ( jwr.),  et  141  (adult).     (== 

M.  melanolcucus.) 

(8)  ^isus  concentricus^  Less.,  Traitc  d*Orn.  1831,  p.  60.      (=M.  concen- 

tricus  ?  ?  ?) 

(9)  Carnifex  naso^  Less.,  L'Echo  du  Monde  Savant,  annee  9,  p.  1081.    (:= 

M.  melanoleucus.) 

(10)  Fulco  percontator^  Cabot,  Boston  Journ.  IV,  1844,  462.     (=M.  me- 

lanoleucus, adult.) 

(11)  Micrastur  guerilla^  Cassin,  Pr.  Ac.  Nat.  Sci.  Phila.,  1848,  87.      (== 

M.  guerilla,  young.) 

(12)  AHur  mirandollei,  Schleg.,  Ned.  Tijdschr.  I,  1863,  p.  130.      (=M. 

mirandoUii.) 
(13 »  Micrastur  murrorhynchun^    Pelz.,    Orn.    Nov.  1865,  p.  11.      (=M. 

miraudollii.) 
(14)   CUinacocercua  zonothorax^  Cabanis,  Journ.  fiir  Orn.,  1865,  p.  406. 

(=  3L  zonothorax. ) 

Besides  the  above,  ftuthors  generally  quote  Sparmua  semitor- 
f/Ma/?^s,Vieillot  (Nonv.  Diet.,  x.  1817,  p.  322),  for  M.  melanoleucus^ 
but  we  cannot  identify  it  with  that  species  (see  p.  484);  and  Pel- 
zeln  quotes  a  manuscript  or  museum  name  of  Natterer's,  as  fol- 
lows : — 

Falro  trifasciatm,  ^fiW.,  QvL\t([.   Msc.  No.   954.     (=  M.  gilvicoUis,  Pelz., 
=  M.  ruficollis,  adult,  plumbeous  phase.) 

The  more  important  special  discussions  bearing  upon  the  species 
of  this  jrenus  are  the  followinsr: — 

Pelzeln,  August  von. — Reise  der  Osterreichischen  Fregatte 
Novara,  um  die  erde  in  den  .Tahren  1857,  1858,  1850,  nnter  den 
Befehlon  Commodore  B.  v(m  AViillerstorf-Urbair,  Zoologischer 
Theil.     Erster  Band.     Yogel.  Wein,  1805,  pp.  170,  quarto,  pis.  G. 

The  ojenus  MicraMur  is  treated  at  considerable  length  on  pp. 
9-12.     The  following  species  are  recognized  on  p.  12: — 

M.  brachj'pterus  (Temm.)  M.  guerilla  Cassin. 

macrorhynchus  (Natterer.)  concentricus  (Illig.) 

xanthothorax  (Temm.)  gilvicollis  (Vieill.) 
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Of  the  above  SI.  macrorhynchux  =  M.  mirandoUn,  Schleg.    The 
following  references  are  assigned  to  the  other  two  S|)ecie3  which 
are  noticed  in  detail: — 
H.  COSCBNTRICDS  (p.  8.) 
IB^leo  eoneenlricut,  Illig.  in  Mus.  Berol. 

JfUui  euncentricat,  Lcbb.  Tr.  00. — D'Orb.,  Voy.  88. — Schleg.  Mus. 

P..B.,  Aslures,  51. 

CUnuteocereut  concentric'u$,  CahAn.  in  Grichson's  Archiv.  I,  1844, 

2fl3;inTacbiidi,  F.  P.  18,  08;inachomb.  GuEana,  III,  735.— Buriii. 

Th.  Brns.  11,  80. 

Cireaetiii  (Ilerpetolheren)  eoncentricui,    Kaiip,   Isis,  1847,   200 ;   in 

Troscbel'fl  Archiv.  I,  1850,  B7. 

MerattuT  eoncentricui.  Gray,  Gen.  38  (Excl.  8yn.  Vieill.).— Bonap. 

Corap.   30  (Excl.   Syn.    Vieill.);   Rev.    Zool.    1854,   537.— Strickl, 

Orn.  Syn,  I,  1855,  123  Cpart.J 
Hab.  Guinna  (Mus.  Berol.),  Cayenne  (Mus.   Yindob.),  Bahia, 
Para  (Mus.   Berol.),  Marabitaiiaa,  Barra  do   Rio   Negro,  Para 
(Natterer),  propc  Rio  de  Janeiro  (Zelebor),  Bolivia  (D'Orbigny), 
Mexico  (Bonap.). 
M,  oiLvicoLLia  Cp-  10.) 

Spnruiut  gihicollii,  Fieill.,  N.  D,  X,  823  ;  Enc.  Mctli.  12G4, 
Faleo  Irif'tKiatut,  Natterer,  Catal.  Msc,  No.  954. 
Climaeoeercu!  eonetntrieat,  juv.  Cal>an.,  in  Tschudi,  P.  P.  09. 

Futco  concentrieut,  Pucberan,  R.  Z.  1850,  91. 


Hah.  Cayenne  (Mus.  Vindob.),  Brazil,  Mattogrosao, S.Gabriel, 
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The  seven  species  recognized  are  diagnosed  as  follows  (p.  865) : — 

A.  Majores  :  subtus  albi  fere  unicolores. 

a.  major,  supra  nigricans.  1.  M.  semitorquatus. 

b.  minor,  supra  cinereus.  2.  M.  mirandollii. 

B.  Minores  :  sup.  subtus  albi,  dense  transfasciati. 

a.  dorso  rufo,  pileo  cinereo. 

a",  minor  ;  dorso  dilutiore  rufo.  3.  M,  ruficollis- 

h".  major ;  dorso  saturatiore  rufo.  4.  M,  zonothorax. 

h,  dorso  cinereo :  pileo  con  colore. 

a",  ventre  imo  et  crisso  albis  immaculatis.      5.  M.  gihieoUis. 
b".  ventre  imo  et  crisso  cinereo  transfasciatis : 

a'",  dorso  dilutiore  cinereo.  6.  M.  leucauchen, 

b'".  dorso  saturatiore  cinereo.  7.  M.  guerilla. 

The  synonyms  assigned  the  several  species  are  as  follows ; — 

1.    M.  SEMITORQUATUS  (p.  865). 

Sparvius  semitorquatusy  Vieill. 
Sparvias  melanoleucus^  Vieill. 
Falco  brachypterus,  Temm. 
Falco  leucomelas^  Licht. 
Oarnifex  naso.  Lesson. 
Falco  percontator^  Cabot. 

3.    MiCKASTUR  MIRANDOLLI  (p.  865). 

Astiir  mirandollii^  Schleg. 

Micrastur  macrorhynchuSy  Pelz  (1865). 

3.  Micrastur  ruficollis  (p.  366). 

Sparvius  ruJicoUis,  Vieill. 
Falco  xanthothoraXy  Temm. 

4.  Micrastur  zonothorax  (p.  866). 
Climacocercus  zonothorax^  Cabanis  (1865). 

5.  3IICRASTUR  leucauchen  (p.  867). 

Falco  leucauchen^  Temm. 

Micrastur  gilvicolliSy  (adult)  Pelzeln,  Orn.  Nov.  1865,  10. 

6.  Micrastur  guerilla  (p.  367). 

Micrastur  guerilla^  Cass  (1848). 

Micrastur  concentricus^  Scl.  P.  Z.  S.  1856,  285. 

Micrastur  gilvicollis,  ScL.  &  Salv.  Ibis,  1859,  218 ;  Scl.  P.  Z.  S.  1858,  96 ; 

1860,  96.     Lawr.,  Ann.  Lye.  N.  Y.  vii.  317. 
Micrastur  xanthothorax^  Scl.  P.  Z.  S.  1857,  868. 

7.  Micrastur  gilvicollis  (p.  368). 

Sparvius  gilvicollis^  Vieill.,  Micrastur  gilvicollis,  jr.  Pelz.   Om.   Nov. 

1865,  10. 
Nisus  concentricusj  Lesson  (1831). 
31 
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Not  agreeing  with  Herr  Pelzelu's  conclusioDs  concerning  M. 
con'-enlricus  (Less.;,  and  J/.  gih-i:^il!is  (Tieill.).  Messrs.  Sclater 
and  Salvin  give  tn  the  former  the  name  31.  gi!ri:-'>llis  (Tieill.),  and 
to  the  latter  that  of  J/,  leucauch^n  (Temm.).  a  view  of  the  mat- 
ter in  which  we  cannot  concur,  for  reasons  stated  under  the  head 
of  these  species,  respectively. 

RiiMnrAT.  RoBEKT.  Revision  of  the  Falconine  Genera,  Micras- 
tur,  Geranospiza  and  Rupornis,  and  the  Strigine  Genus  Glauci- 
dium.  Based  upon  specimens  in  the  Museum  of  tlie  Smithsonian 
Institution,  the  Academy  of  Natural  Sciences  of  Pliiladelphia.  the 
American  Museum,  at  New  York,  the  Boston  Society  of  Natural 
History,  the  Museum  of  Comparative  Zoology  at  Cambridge,  and 
the  Ornithological  Cabinet  of  Mr.  Geo.  N.  Lawrence.  <Proc. 
Bost.  Soc.  Nat.  Hist.,  May  21.  I'^TS.  pp.  "3-10«>. 

The  relationship  of  this  genus  to  ffifr^ifMftf  rt-s  and  the  Falconea 
in  osteological  structure  is  here  first  pointed  out.  as  well  as  a 
striking  analogy  to  the  Sirigidtt  in  the  facial  ruff,  duwny  edge  to 
inner  webs  of  the  primaries,  and  dimorphic  plumage  of  some 
species. 

Five  species  are  recognized  by  the  following  diagnoses: — 
A. — Inacr  toe  appreciably  shorter  than  the  outer. 
a.  'n'ing.  9.00  or  more. 

1.  Blscksbove,  with  a  nucha]  coUar.  Tai!  lonjrcr  than  ihe  wing. 


3.  Plumbeous  above,  without  a  nuchal  collar 
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Falco  trifasciatus,  Natterer.  (fide  Pelzeln.) 

Cli'macocercus  concentricus^  juv.  Cabanis,  in  Tschudi  Fauna  Peruana,  98. 

Micrastur  guerilla^  Cass. 

Climacoeercus  zonothorax^  Cabanis. 

Micrastur  leucaucJien^  Scl.  and  Salv.,  P.  Z.  S.,  1889,  367. 

4.    MiCRASTUR  LEL'CAUCnEN.    (P.  80.) 

Milco  leucauchen^  Temm. 

6.    MiCRASTUR  CON CBNTRICUS.    (P.  81.) 

Falco  concentricm^  HHg. — Nisus  concentricus^  Lesson. — Climaeoctreus  con- 
centricus,  Caban.  in  Tschudi  Fauna  Peruana,  18  and  98. — Mierastur 
concentricus,  Pelz.  Orn.,  Nov.  1805,  9. 

Falco  icnexy  Natterer  in  Mus.  Vindob.  (fide  Pelzeln.) 

Mierastur  gilticolUs,  Scl.  &  Salv.,  P.  Z.  S.,  1869,  868. 

SiiARPE,  R.  BowDLER. — Catalogue  of  the  Accipitres,  or  the  Diur- 
nal Birds  of  Prey  in  the  collection  of  the  British  Museum.  Lon- 
don, June,  1874,  8vo.  pp.  i.-xiii.,  1-479,  pis.  xiv.  Genus  "17 
Mierastur,"  pp.  74-80.  The  following  "  Key  to  the  Species"  is 
given. 

a.  Larger :  underneath  entirely  uniform,  not  barred. 

a'.  AVith  a  white  or  creamy  buff'  collar  round  hind  neck. 

semitorquatus^  p.  75. 
b'.  With  no  collar.  mirandolleiy  p.  76. 

b.  Smaller :  underneath  barred  in  a  most  regular  manner. 

c'.  Flanks  white,  barred  with  grayish-black, 
c'^.  Above  uniform  slate  color,  brown,  or  blackish-gray. 
c"f.  Foreneck  more  or  less  tinged  with  orange-rufous. 

ruficolUs,  % ,  p.  76. 
d'".  Foreneck  barred  with  white  and  black. 
c"".  Lower  abdomen  and  vent  white.      gilticollis^  %9  iV-  78. 
d"-'.  Lower  abdomen  and  vent  distinctly  barred  like  the  rest  of 
under  surface.  guerilla^  % ,  p.  79. 

d".  Back  nifous  or  rufous-brown ;  head  ashy-gray  or  grayish-black, 
in  evident  contrast. 
e'".  Chest  orange-rufous.  ruficollis^  9 ,  p.  76. 

f".  Chest  white,  barred  with  grayish -black. 

€"",  Head  and  sides  of  neck  ash-gray.  guerilla^  9 ,  p.  79. 

f".  Ilead  and  sides  of  neck  grayish-black,  the  latter  slightly 

washed  with  rufous.  zonothorax^  9 ,  p.  79. 

d'.  Flanks  uniform  bright  chestnut.  castanilius,^  p.  80. 


'  According  to  Mr.  Salvin  (in  Epist,^  May  6,  1875),  this  bird  "turns  out 
to  be  an  African  species  belonging  to  the  genus  AccipiUr  sen  Nism,  The 
South  American  locality  given  by  Verreaux  is  quite  wrong.  It  is  almost 
identical  with  Astur  tibialis,  differing  only  in  size." 
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The  chief  synonyms  and  referaticeB  are  as  follows: 

8.    MlCRASTUR  BUFICOLLIB.    (P.  76.) 

Spartiut  rvfieollit,  Vieill. 
Faieo  Imeaiithan,  Temm. 
MieraHuT  leueauehea,  Scl.  &  Satv. 
Falco  xanthothorax,  Temm. 
MierattuT  gilvieollii  (cid.)t  Pekeln. 

4.  MiCRASTDR  GII.T1COLLI8.    (P.  78.) 

Spartiut  giMcoUU,  Vieill. 

Nitu*  eoneentrieui,  Less. 

Miertutur  eoneentricut,  Pelz.  Orn.  Brai. 

Micraititr  gilvieollu,  Pelz.  Om.,  Nov.    Scl,  &  Salv. 

5.  MiCRASTUR  ODERILLA.    (P.  79.) 

6.  MiCRASTt'R  ZOKOTRORAX.    (P.  78.) 


Concordance  of  Names  applied  to  the  several  Species  of  Micraetur 
by  Different  Authors. 
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Gen.  Ch. — Form  of  Nisus,  i.  e.,  wings  short,  rouiKted,  and  con- 
cave beneath,  tail  very  long,  tarsi  and  middle  toe  long  and  slender, 
head  i^mall,  bill  short  and  compressed,  with  the  upper  tomiuni 
more  or  less  festooned.  A  distinct  ruff  around  the  face,  ns  in 
Circus;  inner  webs  of  the  primaries  with  their  e<lges  sofl  and 

Fig.  1. 


woolly,  as  in  the   Strigidx.    Bill  short,  high,  and   much  com- 
pressed, nearly  twice  as  deep  as  broad  at  the  base ;  the  culmen 


JT.  TuftoUit.    Hu.  ilw. 
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ftuttlogy  to  the  nwln  is  mho  not  oaly  in  tlie  respectH  irainted  oat, 
bnl  iJ»o  ia  lh»(  oiilnrgoil  oar^mpcrluro,  of  oval  form  awl  vorti- 
cal position  (see  Fig.  7),  and  the  <Imse  iKtir-lik?  antrorsc  bristloa 
wliicU  cover  aot!  nearly  concoal  the  wrc 

We  bave  elsewhere  d  cm  oust  rated  tliat  tliiit  ticnu*  tielocf;*  to 
Uio  Nutifamily  /WiMni'n*,'  by  reason  of  oatt'ological  altlnltiMi,  not> 
wi  dm  tarn  ling  ill  «xc«iM)ingly  iltfTercnt  apprADiiicr  rxtrrnally. 

From  tkii>  csaminatinn  of  ncsrly  one  hondrod  and  fifty  spwrimma 
nt  IliU  genua,  we  have  been  able  lo  make  the  roUnwtng  deductiona 
Fc^rdlug  tbe  nature  oftliecbangeti  to  wbloh  the  pluniage  of  Ummj 
hawka  i»  subjeot :  ( 1 )  There  i<t  no  n(>preeiabln  Mtxual  diflterene*, 
either  in  tho  young  or  adult  stnges ;  (2)  there  are  two  woll-nuirkml 
growth  Btagea,  causing  tb?  young  birds  to  diOvr  vory  eMentiall3' 
in  pluinaife  tn>m  tUea<Iult;  and  (3)  certain  ajteclea  are  more  or 
leaa  anbjcct  to  eryihrUm,  imllviJaalv  boing  dettply  rufMucnt  an<l 
otbom  clear  plumbeous,  lhe»r  ptiasea  being  entirel;/  imlependeiH  af 
age,  sex,  or  aeagim,  and  connected  by  specimouB  variously  luter- 
mcdiale  bftween  the  two  extreinea.  Thin  dlniorpblam  of  |dumage 
t«  In  every  reniwi-l  analogouH  bo  that  ao  wl>1I  known  to  cbarae- 
t4)rize  certain  owl*,  as  thv  Si/mium  alut?o  of  Enropc,  ttM  common 
Scops  a»%n  of  tlie  Unitcil  Stales,  nod  several  aiwcles  of  OlaucuUum, 
In  Tropical  America.  In  the  case  of  the  Qlaucidiam  /'TragiHfttmf 
the  rufona  pbaae  Is  far  cominoRcr  iu  the  Amosontaa  rv^^un  tban  In 
Middle  America,  it  In-ing  th»  ride  througlionl  the  fofmer  diatrid 
and  the  exception  in  the  latter ;  In  the  same  way,  Micrastur  rufi- 
collig,  of  Brazil,  etc.,  is  rufous  in  perhaps  sevcnty-flvc  per  cent,  of 
the  individuals  composing  that  species,  and  the  development  of 
Ibccrythrism  is  extreme;  but  in  Jf.  gui-rilla,  the  northern  form, 
it  occurs  in  |>erhap8  less  than  fifty  per  cent.,  and  then  consists  of 
only  an  appreciable  tendency  toward  this  condition,  sei'n  iu  a  rusty 
wash  overlying  the  plumlieoua  of  the  back,  producing  thereby  a 
warm-sepia  tint. 

All  the  known  species  agree  in  the  following — 

Common  CharaeUrt. — Tail  dusky  lipped  and  irregularly  barred 
with  whit«.     (A')  Adult:    Above   plain   blackish  or  plumbcoua, 

■  Ouilines  of  the  Natural  Amnf^mpnt  of  tlip  Falconidie  [Read  before 
the  Philosophical  Soclrlyof  Washinjttnn,  April,  1BT3.}  <Biill.  U.  R.  Giw- 
logical  and  Gcograpbical  Surrey  of  Ihe  Tcrritorie*.  No,  4,  second  series. 
Wasliin^lon:  Government  Prinllug  Office,  June  10,  1873. 

'  These  letlert  sod  figures  In  parentheses  refer  to  tbene  of  the  following 
table. 
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aomctimes  interrupted,  transverse  scutellte  to  the  base.  Web 
between  outer  and  middle  toes  well  developed.  Claws  of  normal 
form,  well  curved,  and  exceedingly  sharp.  Wing  siiort,  much 
rounded,  and  very  concave  beneath,  the  primaries  much  boned 
{as  in  Nisas);  third  to  sixth  quill  longest;  first  shortest;  out«r 

Fig.  6. 


five  or  six  with  their  inner  webs  slightly  ainuated.  Tail  very 
long  (nearly  equal  to  or  exceeding  the  wing),  much  rounded,  or 
graduated.  Feathers  of  the  crown  and  occiput  well  developed, 
sometimes'  large  and  broad,  capable  of  being  erecte<l  into  a  broad, 
depressed  crest. 

This  well-ch.-iracterizcd  and  very  remarkable  genus  comes 
nearest  Herpelotkeres,  with  which  it  agrees  closely  in  osteologi- 
cal  structure  as  well  as  in  essential  features  of  external  form  ;  but 
it  differs  in  many  important  points  throughout  its 
whole  anatomy — more  especially  in  the  develop- 
ment of  the  nasal  bones,  which  are  much  less  com- 
pletely ossified — almost  as  little  so  as  in  the  Buleo- 
ninee.  It  presents  analogies  with  Circus  and  the 
Strigidm  in  the  facial  rnff,  and  with  the  latter  in 
the  character  of  the  inner  webs  of  the  primaries, 
as  well  as  in  the  dimorphic  plumage  of  some  of  the  species,  and 
with  Nimts  in  general  aspect  and  mode  of  life.     The  remarkable 

I  Notably  in  the  smaller  epecies.    (See  Fig,  2.) 


Fig.  7. 


X.  rulkolllt. 


tL  Wiiii4tM40;  ^Oi^HM^M;  teM,tJ9-Mft;  flddikilo«iLli- 
UH.  Adult  (ytniiioiit  fJUti);  Abof  li|^t  ptoartiaani,  tti»  wiagi 
bnywMT*  Tril  uwiiii  by  t»«r  !>m  of  wMf;  ttwMrt  Mgitt  gmy ; 
JVfQlQBinMM or k«i  WMlMd  wifh  Bglil  raftNw;  ontliolovW  |Mtftt 
iMRod  wHb  widio  tad  phOiliooM.    JNt/lmt  pktm:  Aboro  ratty 

mVwBf  DOOBVni^  SMMO  pnBBDOOVi  OB  ibO  OIUffA  I  SOOK  MKI  OMDO 

Jmihw  HgM  nitak  TtB  owjiad  by  44^  buoof  wMt>>  Yoog 
(pfawiiwwftoil;  Alwfo  fmjitii-bniini  or  wBbtr )  totl  owmad  by 
»-a  bin  of  INITIO  ipoli ;  Ihiool  wbito,  idtb  ft  biltoooowl  briMfe 
bibiadllitfftmwwrtft;  brtoot  ioirei^  tfaigfd  with  rajwo.  Bi|/biii 
^icw.*  AbofodftikraftNMCff  ratty  ciooolfttt,  Oo  awwm  dirinr  aad 
MOfo  ikiy .  Tidl  uiotwd  by  t-7  faiterra|ilod  bin  of  wUlo ;  ftioift 
•ad  bftlf  oraietBl  btfefad  tir-«of«(i»  wfelbi;  btwit  smmo  or  kti 
Uroafiy  wiAid  wtt  ratal.  Ifiif  Bwrtli  AiMiloft,  totii  Id  m 
Ktlto  biyoiid  Mtado  HO  iotiOi  (Pbup^t  TwiBMlft  ftikl  CNiiMi 

^KABm).  Jflfiflliilifc> 

lb  Wlsi^iJI;  lill,t.t»;  oiteia,*il;  lMmii|i.tO;  adddlt  loo,  1  JNl 
AdiH  (fkmi$§m$pkit$$}t  TMiewiiidbylwobinofwbHiihorpili 
brawskj^Sioy.  AlwraigdibHiidiikpiMiboiWMi,ftolrildirtEtrftad 
ttM  wlofi  brawMr.  ThranlHibl-fiiV';  nil  oCloww  iioiliirblli^ 
irkid  ijiffttJUri  idth  tuy  aniow  bm  of  dukpi—ibofwi,  liiii 
biniwyaifwwroaddlittooloallio  JiitoftadnHif     Frnfiia 


B.~OalMr  Ho  aol  loi^Eor  ttUA  tbo  buMT*    (fli.t.) 


Jf.  eonctrUrieuM.     Nat.  aiM. 

/.  Tail  shorter  than  the  wing.  Wing,  7.10-7.75  ;  tail,  6.30-7.00  ;  culmen, 
.60  ;  tarsus,  2.2.V2.45  ;  middle  toe;  1.00-1.08.  Adult :  Tail  crossed  by 
1-4  narrow  bars,  or  lines,  of  white.  Above  dull  plumbeous,  the  tail 
darker  and  the  wings  browner.  Throat  grayish-white  ;  other  lower 
parts  white,  the  rmiwrn,  anal  region^  and  lining  of  the  wing,  and 
iometimen  theflanki  and  (ibim^  immaruUite  ;  the  other  portions  barred 
with  plumbeous.    Tropical  South  America.  M.  concentric  us. 

1.   MiCRABTUR  MELANOLEUCUS. 

Sp^irrmi  mchtnoUueui^  Vieill.,  Nouv.    Diet.  Hist.    Nat.,    x,    1817,  827  ; 

Knc.  Mcth.,  1207.     [Adult.] 
Sfierattnr  $emitorquatu$^  Scl.  and  Sal  v..  Ibis,  1839,  218;   Pr.  Zool.  Soc. 

Lond.,  1869,  365;  Nom.  Av.  Xeotr.,  1873,  120.— Strickl.,  Om.  Syn., 

I,  1855,  122.— Lawr.,  Ann.  N.  Y.  Lye,  VII,  1862,  H  ;  IX,  1868,  134  ; 

Mem.  Boston  Soc.,  N.  U.,  II,  1874,  299.— SaWin,  P.  Z.  8.,  1870.— 
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beneath  immaculate  white  or  ochraceous.  Young:  (1)  Beneath 
spotted  or  barred  with  dusky,  or  (2)  with  the  feathers  bordered 
with  grayish.  (B)  Adult:  Above  varying  from  plumbeous  to 
rufous ;  beneatli  marked  with  regular,  ray -like  bars  of  dusky  and 
white  except  on  the  throat  and  sometimes  (in  3T,  concentric  us) 
the  erissum  and  anal  region.  Young:  Throat  and  half-crescent 
behind  the  ear  coverts,  white ;  lower  parts  white,  with  or  without 
coarse  bars  of  dusky. 

They  may  be  distinguished  by  the  following  differential  charac- 
ters : — 

Fig.  8. 


M.  peltelni.    Nat.  size. 

A.— Outer  toe  decidedly  longer  than  the  inner.     (Pig.  8.) 

a.  Size  large  (wing  more  than  8.00). 

1.  Tail  longer  than  the  wing  (wing  9.70-11.70,  tail  9.60-18.00).  Above 
black  with  a  nuchal  collar  of  white  or  ochraceous.  Entire  Inter- 
tropical Regiou,  except  Andean  district.  M.  melanoleueus, 

2.  Tail  shorter  than  the  wing  (wing  8.80-9.30,  tail  7.80-9.00).  Above 
plumbeous,  without  a  nuchal  collar.     Costa  Rica  to  Brazil. 

M.  mirandolii. 

b.  Size  small  (wing  less  than  8.00). 

8.  Wing,  6.50-7.10;  tail,  6.90-7.50;  tarsus,  2.20-2.50;  middle  toe, 
1.10-1.25.  Tail  crossed  by  3-6  white  bars.'  Adult :  Tail  crossed 
by  3-4  bars  of  white.  Above  uniform  plumbeous  or  chocolate,  the 
head  and  neck  plumbeous.  Throat  light-gray  ;  jugulum,  breast,  and 
entire  lower  parts  barred  with  white  and  dusky.  Young :  Above 
dark  clove-brown,  sometimes  indistinctly  barred  or  spotted  with 
rusty.  Beneath  white  or  buff,  with  coarse  bars  of  dusky  (rarely  im- 
maculate).   Middle  America,  south  to  Ecuador.  3f.  guerilla. 

4.  Wing,  6.90-7.50  ;  tail,  7.60-8.40  ;  tarsus,  2.20-2.45;  middle  toe,  1.15- 
1.25.  Adult  {rufous  phase):  Above  rusty-chocolate,  becoming  gray- 
ish-brown on  the  crown ;  throat  light  chocolate ;  jugulum,  and  entire 
other  lower  parts  transversely  barred  with  dusky  and  white.  Tail 
crossed  by  4-5  bars  of  white.  Young  :  Above  dark  sooty  brown, 
indistinctly  barred  with  light  rusty ;  crown  and  nape  sooty  black. 
Tail  crossed  with  6-7  bars  of  white.  Lower  parts  buflfy  white,  or 
buff,  without  rufous  tinge  on  breast.    Venezuela  and  Columbia. 

Z.  zonothorax. 


1  The  terminal  bar  ia  not  counted  in  these  diagnoses. 


«r  9X1  AOABBHT  OT 
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Ridgw.,  Pr.  Boston  Soc,  May,  1873,  76.— Sharpe,  Cat.  Ac.  B.  M., 
1874,  75. 

Glimacocereus  semitorquatus,  Caban.  J.  f.  Om.,  1865,  407. 
Falco  brack i/pteru8^  Temm.,  PI.  Col.,  1, 1824,  pis.  116  (juv.)?  ct  141  (adult). 
Astur  brachypterus^  Spix,  Av.  Bras.,  1, 1824,  9. — Vig.  Zool.  Journ., 
I,  338.— Steph.  Zool.,  XIII,  pt.  2,  28. 

NUus  brachypterus^  Less.,  Man.  Orn.,  I,  1828,  98  ;  Tr.  Orn.,  62. — 
Cav.,  Reg.  An.,  ed.  2,  I,  334. — Scbleg.,  Mus.  Pays-Bas,  Astures, 
1862,  52. 

Accipiter  brachypterun^  Gray,  List  B.  Brit.  Mus.,  69. 
Micrastur  braehypterus,  Gray,  Gen.  B.,  ed.  2, 1841,  6 ;  fol.  1849,  28, 
sp.  1,  pi.  10,  f.  1 ;  Hand  List,  1, 31,  No.  290.— Bonap.  Consp.,  1, 1850, 
30.— Pelz.  Reis.,  Nov.  Vog.,  1865,  12 ;  Orn.  Bras.,  1871,  7,  398. 
Ilerpetotheres  brachypterus,  Kaup,  Contr.  Orn.,  1850,  71. 
Rhynchomegas  brachypterus^  Bonap.,  Rev.  et  Mag.  Zool.,  1854,  537. 
''Falco  leucomelas,  Illig.,''  Licht.,  Verz.  Doubl.,  1823,  62. 
Carnifex  nctso.  Less.,  L*Ecbo  du  Monde  savant,  ann6e  9, 1081 ;  Rev. 
Zool.,  1842,  379. 

Falco  percontator,  Cabot,  Journ.  Bost.  Soc,  N.  H.,  IV,  1844,  462. 
Nigriblanco^  Azara,  Apunt,  I,  1802,  124. 

Hah,  The  entire  Intertropical  Region  (except  Andean  district), 
north  to  Mazatlan  (Pacific  coast)  and  Vera  Cruz  (Atlantic  coast), 
and  south  to  Paraguay.  Not  yet  recorded  from  the  Andean  dis- 
trict south  of  New  Granada^  nor  from  western  Amazonia, 

Sp.  Char.  Wing,  9.70-11.70  ;  tail,  9.60-13.00  ;  culmen,  .80-1.00 ; 
tarsus,  3.10-3.65;  middle  toe,  l.GO-2.05.  Third  to  sixth  quill 
longest;  first  much  the  shortest.  Above  plumbeous-black  or 
blackish-brown,  interrupted  by  a  more  or  less  conspicuous  nuchal 
collar  of  white  or  ochraceous.  Tail  crossed  by  4-t  narrow  light 
bands,  usually  interrupted.  The  last  one  terminal  and  the  first 
concealed.  Adult:  Lower  parts  entirely  immaculate,  the  color 
varying  from  pure  white  to  deep  ochraceous-buff ;  upper  parts  un- 
variegated  ;  nuchal  collar  distinct.  Young:  Lower  parts  more 
or  less  spotted  or  barred  with  blackish  ;  upper  parts  usually  more 
or  less  variegated  with  indistinct  bars  or  transverse  spots  of 
ochraceous  or  dull  rusty ;  nuchal  collar  more  interrupted.  '•  Iris 
brown."  .  • 

Remarks. — It  is  a  noteworthy  fact  that  all  the  specimens  from 
Costa  Rica  in  the  series  we  have  examined  are  deep  ochraceous  be- 
neath, while  those  from  Mazatlan  and  Colima  are  pure  white. 
Whether  this  difference  results  from  climatic  causes,  or  merely 
different  stages  of  growth  of  the  feathers,  it  is  diflScult  to  decide ; 
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but  the  latter  conjecture  is  rather  favored  by  the  circumstance 
that  of  four  specimens  from  Tehauutcpec  (an  intermecliate  locality 
by  the  way),  three  obtained  in  August,  and  just  freshly  moulted, 
are  ochraceous  beneath,  while  one  shot  in  February,  with  older 
plumage,  is  white. 

Notwithstanding  that  this  species  has  been  so  generally  iden- 
tified with  the  Sparviiis  semitorqualus  of  Vieillot  (Nouv.  Diet. 
Hist.  Nat.,  X.  1817,  32T,  et  Enc.  M^th.,  1263),  we  cannot  concur 
in  this  opinion,  the  very  first  clause  in  the  diagnosis  of  that  bird 
precluding  the  possibility  of  it  being  this  species.  The  diagnosis 
is  as  follows : — 

"  L'Epumer  a  demi-coUier  roux.  G.  S.  Semi-torquatua.  S. 
vertice  albo,  mgricante  Iransversim  gtriato;  semi-toi'que  rufes- 
cente,  fuseo  terminato ;  corpore  supra  nigricantc,  rufcscente 
striate;  ventre  albo ;  rostro  fusco;  pedibus  flavescentibus." 

It  being  well  known  that  the  present  species  always,  in  every 
stage  of  plumage,  has  tlie  crown  uniform  black,  we  do  not  see 
how  the  description  of  a  bird  with  the  "  crown  white,  transversely 
barred  with  black,"  can  possibly  be  made  to  apply  to  it. 
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2.   MiCRABTUR  MIRANDOLLII. 

Astur  MirandoUei,  Schleg.,  Mus.  Pay8-Ba8,  A8ture8,  1862,  27 ;  Ned. 
'  Tijdschr.  I,  1863,  180. 
Micrastur  Mirandolleiy  Scl.  and  Salv.,  Proc.  Zool.  Soc.  Lond.  1867, 
759  ;  lb.  1869,  395  ;  Nom.  Av.  Neotr.  1873,  120.— Graj',  Hand  List, 
I,  31,  No.  391.— Pelz.,  Orn.  Bras.  IV,  398.— Ridgw.,  Pr.  Boston  Soc. 
N.  II.,  May,  1873,  77.— Sharpe,  Cat.  Ace.  B.  M.  1874,  76. 

*'^  Micrastur  macrorhynchus  Natt."    Pelz.,  Orn.  Novara,  1865,  11;   Orn. 
Bras.,  1871,  7. 

Hah,  Intertropical  Region,  north  to  Costa  Rica  (Nat.  Museum), 
south  to  Amazonia. 

Sp.  Char.  Wing,  8.80-9.30 ;  tail,  7.80-9.00 ;  culmen,  .80-.85 ; 
tarsus,  2.80-3.15;  middle  toe,  1.30-1.50.  Fifth  quill  longest; 
first  shortest. 

Adult:  Above  continuous,  uniform  plumbeous;  tail  blackish, 
narrowly  tipped  with  white,  and  crossed  by  three  narrow  bands 
of  white,  each  inclosing  a  dusky  mottling — or  of  uniform  pale 
grayish-brown.  Lower  parts,  including  the  lining  of  the  wing 
and  sometimes  the  maxillae,  continuous  white,  usually  with  the 
shafts  of  some  of  the  feathers  black  ;  the  breast  sometimes  with 
transverse  crescentic  spots  of  pale  grayish. 

Young  (67,862,  Nat.  Mus.,  Costa  Rica;  Prof.  Wm.  M.  Gabb) : 
Similar  to  the  adult,  but  above  dark-slate,  with  a  slight  sepia  cast, 
below  creamy-white,  all  the  feathers  bordered  with  dull  brownish- 
gray  and  with  sliaft-streaks  of  darker,  these  markings  heavy  on 
the  jugulum  and  breast,  narrower  and  fainter  posteriorly.  Tail 
as  in  the  adult.  Bill  bright-yellow,  the  base  of  the  culmen  horn- 
color;  cere  and  orbits  duller  yellow;  tarsi  and  toes  bright  yellow ; 
claws  deep  black, "  iris  olive."  Wing,  8.80 ;  tail,  8.70 ;  culmen,  .80  ; 
tarsus,  3.10;  middle  toe,  1.50.  Fifth  quill  longest;  first  much 
shortest;  outer  six  appreciably  sinuated.  Graduation  of  the  tail, 
1.40. 

List  of  Specimens  in  CI.  S,  National  Museum. 
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Other  specimens  examined, — Mus.  Acad.  N.  S.  Philad.,  2 ;  Boston  Soc,  1 ; 
G.  N.  Lawrence,  2 ;  Total,  6. 
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3.    MlCBABTCIt  ODEItlLLA. 

MiBTaiiur  gnerUta,  CaBsin,  Pr.  Acad.  Nal.  8ci.  Pliila.  1848,  87  (Young) ; 

Jouro.  Phil.  Ac.  I,  1850,  pi.  xI.—Gray,  Gen.  B.  I,  1849,  38 ;  Hand 

LiBt,  I,  1B89,  31.— Bonap.  Consp.  I,  1850,  30.~9trickl,  Orn.  Syn.  I, 

185B,  !23.^Scl.  and  Salv.  P.  Z.  S.  1860,  368  ;  1870,  314-838  ;  Nom. 

Av.  Neotr.  1873,  IBO.—Salvin,  P.  Z.  8.  1870,  214-16.~Sli8rpc,  Cat. 

Diurn.  Ace.  Br.  Mu8.  1874,  70, 
"  Mieratlur  Mneentrteus,"  Scl.  P.  Z.  8.  1856,  285. 
"MieragttiT  gilvieollit,"  Scl.  P.  Z.  8.  1858,  96.— Scl.  and  Salv.  Ibis  1859, 

218.    Lftwr.,  Ann.  N.  Y.  Lye.  VII,  1801,  317. 
"MicrmUtr  xanthothorax,"  Scl.  P.  Z.  S.  1850,  368. 
"  Mieraitur  rufieollit,"  Ridg^f .  Pr.  Boston  Soc.  N.  H.,  May,  1873,  78.     (In 

part.) 
Bab.    Middle  America,  from  Vera  Cruz,  Eastern  Mexico,  to 
Ecuador  (Guayaquil). 

Sp.  Char.  Wing,  6.50-7.10;  tail,  6.90-T.50;  culmen,  .55-.70  ; 
tarsus,  2.20-2.50  ;  middle  toe,  1.10-1.25. 

Adult.  Plumbeous  phase:  Above  uniform  plumbeous,  the 
wings  Bliglitly  browuer,  and  the  tail  blackish.  Tail  narrowly 
tipped  with  white  and  crossed  by  3-4  narrow  oblique  bars  of  white 
or  dull  brownish-gray  (broader,  and  always  white,  on  the  inner 
webs).  Cheeks  and  throat  ash-gray,  the  latter  becoming  lighter 
centrally.  Other  lower  parts  white,  barred  everywhere,  in  very 
regular  transverse  rays,  with  dark-plutnbeous.  Brown  phase: 
Similar,  but  entire  back  and  wings  chocolate,  umber,  or  sepia- 
browii,  contrasting  strongly  with  the  plumbeous  of  tlic  head  and 
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Remarks. — In  all  stages  of  plumage  there  is  a  very  considerable 
range  of  individual  variation,  as  to  both  size  and  markings,  though 
the  relative  proportion  of  the  parts  is  very  uniform.  In  two 
adults,  one  from  Coban,  Guatemala,  the  other  from  Calovevora, 
Veragua,  the  throat  is  clear  bluish-graj'',  the  jugulum  similar, 
rayed  with  very  narrow  lines  of  white.  In  another  specimen  from 
Veragua  (a  male  from  Calobre)  the  colors  are  darker  throughout, 
the  bars  on  the  breast  being  nearly  black ;  there  is  a  decided 
brown  wash  on  the  jugulum,  and  the  throat  is  nearly  white 
centrally.  A  specimen  from  Vera  Paz,  Guatemala,  and  one  from 
San  Pedro,  Honduras,  have  the  throat  pale-gray,  slightlj*^  tinged 
with  brown  posteriorly;  the  bars  on  the  jugulum  white  and  dull- 
slate  in  equal  width ;  while  they  are  alike  in  all  other  respects 
also.  The  specimen  from  Nanegal,  Ecuador,  is  very  similar  to 
these. 

The  3'oung  birds  (=  M.  guerilla^  Cass.,  1.  c.)  vary  individually, 
so  that  only  the  extremes  of  their  plumage  need  be  described. 
The  darkest  example  is  one  from  the  Volcau  de  Chiriqui  (No. 
4454,  E.  Arce).  In  this  specimen  the  lower  parts  are  deep-buff, 
marked  everywhere  with  regular,  sharply-defined  broad  bars  of 
dark-brown,  these  bars  as  distinct  and  regular  as  in  the  adult, 
but  broader,  and  separated  by  wider  intervals,  the  ground- 
color being  light  buff.  The  upper  parts  of  this  specimen,  how- 
ever, are  about  of  average  character.  A  Vera  Paz  specimen 
is  very  similar,  the  only  difference  being  that  the  bars  are  just 
appreciably  narrower,  and  the  ground  perceptibly  paler  buff.  The 
darkest  upper  plumage  is  seen  in  another  Veragua  specimen,  in 
which  the  whole  upper  surface  is  a  verj'  dark  sooty-brown,  or 
blackish-umber,  the  crown  and  nape  brownish-black ;  the  wings 
and  scapulars  show  numerous  indistinct  bars  and  transverse  spots 
of  pale  brown.  The  lower  parts  are  deep  buff,  tending  to  ochra- 
ceous,  but  the  bars  are  very  distant  and  confined  to  the  breast  and 
sides.  The  palest  example  is  one  from  Guatemala  (Choctun,  Vera 
Paz,  Jan.  1860),  in  which  the  lower  parts  are  buffy-white,  entirely 
immaculate ;  the  upper  parts  are  dark  gra3'ish-brown,  or  brownish- 
dusky,  the  top  of  the  head  darker,  the  wings  and  scapulars  with 
the  lighter  bars  and  spots  nearly  obsolete.  The  latter  specimen 
would  probably  have  assumed  the  plumbeous  phase  of  the  adult 
dress,  and  the  two  others  the  brown-backed  phase.  On  the  right 
side  of  this  specimen  is  a  perfect  feather  of  the  new  moult,  corre- 
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sponding  nith  the  adult, and  the  lower  feather  of  the  tibial  plumes 
is  similar.  Another  Choctuc  specimen  is  almost  free  from  mark- 
ings below,  while  the  upper  parts  are  absolutely  destitute  of  tlie 
lighter  spots  or  bars  on  the  wings  or  scapulars. 
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4.    MICRA8TUU  ZONOTHORAX. 

Climacoeercus  zonothorax,  Cabanis,  Joum.  fur  Orn.  1865,  406. 

Micrastur  zonothorax,  ScL.  and  Salv.,  P.  Z.  S.   1869,  366 ;   Nom.   Av. 

Neotr.  1873,  120.— Gray,  Hand-List  B.,  I,  1869,  31.— Sharpe,  Cat. 

Diurn.  Ace.  Br.  Mus.  1874,  79. 

Hah.  New  Granada  and  Venezuela. 

Sp.  Char.  Wing  6.90-7.50  ;  tail  7.60-8.40 ;  tarsus  2.20-2.45  ; 
middle  toe  1.15-1.25. 

Adult  {brown  phase)  :  Above  rustj'-chocolate,  l>econiing  gradu- 
ally less  reddish  on  the  head,  the  crown  being  dull  grayish*brown. 
Tail  black,  narrowly  tipped  with  white,  and  crossed  by  3-4 
narrow  bars  of  white.  Whole  throat  light  chocolate,  like  the 
cheeks;  remaining  lower  parts,  including  thejugulum^  and  lining 
of  the  wing  finely  barred  with  clear  dark  slate  and  white,  the 
white  bars  broader  posteriorly  but  much  narrower  than  the  slaty 
ones  on  the  jugulum. 

Young:  Above  dark  sooty-brown,  much  tinged  with  rusty,  and 
indistinctly  barred  or  spotted  transversel}'^  with  lighter  rusty  over 
the  whole  surface.  Crown  and  nape  soot3'-black,  separated  from 
the  dusky-brown  of  the  back  by  a  more  or  less  distinct  nuchal 
collar  of  white  or  buff.  Tail  black,  narrowly  tipped  with  white, 
and  crossed  with  5-6  narrow  bands  of  white.  Lower  parts  buffy- 
white  or  deep  buff,  sometimes  immaculate,  but  generally  more  or 
less  barred  with  brownish-dusky ;  the  throat  white,  sending  up  a 
branch  behind  the  brown  ear-coverts,  in  form  of  half  a  crescent. 

Remarks, — This  form  appears  to  be  distinct  from  both  M, 
guerilla  and  M.  ruficolUs^  between  which  it  is  somewhat  hiter- 
mediate,  though  larger  than  either;  but  the  differences  are  much 
harder  to  define  than  they  are  to  perceive.  The  series  before  us 
is  verj'  small,  while  only  one  specimen  is  an  adult;  to  make  the 
material  still  more  unsatisfactory,  two  of  the  three  young  birds 
are  not  full-grown,  so  that  measurements  would  be  useless. 

The  M,  zonothorax  is  considerably  larger  than   either  of  its 
allies,  the  tail  especially  being  longer ;   the  old  bird  resembles 
most  that  of  M,  ruficollis^  but  the  jugulum  is  barred  slate  and  . 
white,  like  the  breast,  instead  of  being  covered  by  a  rufous  patch ; 
the  head,  too,  is  browner.    The  young  bird  is  in  colors  more  like 
tiiat  of  il/.  guerilla^  lacking  entirel}'  any  rufous  wash  OD 
breast,  and  having  the  upper  parts  distinctly  spotted 
32 
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T&il  (luiky,  narronljr  lipped  with  wblie,  ud  croMod  b.r  6-4  turrow, 
tDt«rn)(itMt  liADi  of  Uie  nunc.  Tbroat  and  Itair  crsMWRt  bsfalnd 
Lbe  Mtr-coverU,  whitUh ;  biviut  more  or  tcM  mubMl  wiUi  ntroat; 
ollwr  himir  parU  wbitv  or  IwlT,  trannvvrwly  b*rn>(l  with  daskf. 

SetHarirM. — lu  tbis  Bpocim  tberc  In  ft  ktmIoaJ  transitiiio  in 
eerlaio  ■p«-imetia  betwren  tbi>  twn  txtrvnm  dcMrritn^  kg  lhi> 
plombKnuii  and  nifoos  ^'pfakAca." 

It.  PfutuLrvut  jAuMf :  A  >p«!lmi;n  frum  ttnliia  has  tbc  oaUra 
dorani  Riirfncv  rU>«r.  light  I'luiNfa-plnmlKotts,  tbr  nmiigM  ioolining 
more  to  brown lftb-(tnij'>  Tb«  Jiiuuloni  ha^  only  a  fmint  wa*b  or 
VHry  light  ruroiM.  Another  Kpvdini-n  from  Llw  mdic  locxlitj  Itu 
uuih  Hmtber  of  IW  ilonuil  rvgiun  bonlpml  trmiiDBll;  with  doll 
nuly,  whSln  tb«  entire  wlnfrs  an-  slrongly  wanhi-d  with  tbi*  rolor; 
lh«  JugtiluiD  U  more  vixteiulvd}-  WBabw)  with  a  dt«|>iT  •hade  of 
rorouH.  Tlio  yotintr  birdi  oxatninrd  agrra  quite  c)oac)jr  with  tbc 
unan  of  tbe  bIxiVc  dla}[noaifl,  tbe  seriea  ethibiUiif;  little  Individual 
Tarintiun,  abown  chleSy  In  iho  anioont  of  rufons  tinge  on  the 
brrMt,  which  !•  katnfliinua  exteiialTe,  and  again  entirely  abacnL 

b.  Ru/ouM  ytiUMt!  Two  ft]ri!cin»'na  tr»m  RnutI  (Itlo  Janelm 
and  Baliia)  have  the  entire  dontal  ri'ttlan  niiiform  dnli  rafoaa, 
altruptly  onntraalul  agnioit  the  dull  pliinilietius  tif  the  nape  and 
erown.  Another  baa  the  plnmb^otw  of  llie  crown  and  iui|)e  ax- 
I  tenditd  back  on  tho  int<iricA|inlBra  (even  tinging  Botno  of  the  toa- 
'  ptilan)  which  are  merely  boiilered  with  rusty;  the  eflfeft  beinjc 
a  gradual  blending  or  admixture  on  the  hnck,  of  the  plumbeoua 
and  rufous. 

Tlie  bars  beneath  in  lliese  three  spocimens  vary  from  pliirot)eou8- 
^rny  to  hrowniwh-hlack,  the'white  liars  Iwing  on  dilTerent  B|icci- 
nun  of  ilitft-'rent  relative  width  to  tht  dark  bars.  Tlie  specimen 
from  Kio  Janeiro  has  the  tail-bars  obsolclc  on  the  outer  web«, 
which  are  utiifomi  l)rowniBlHliMiky. 

In  tlie  young  tlierc  is  even  greater  variation  than  in  the  adults. 
Two  Hrazilian  sjwcimena  vary  as  follows:  One  is  uniform,  very 
dark  blackish  aepia  above,  the  back  being  as  dark  as,  and  very 
little  dilferent  from,  the  crown;  the  jiigulum  is  everywhere 
barred,  both  in  tbc  white  on  the  upper  portion,  and  in  the  rufous 
of  the  lower  i>art,  while  the  bars  of  the  lower  parts  are  very 
regular  and  narrow,  upon  a  white  ground,  almost  exactly  as  in 
the  adult.  The  other  fi|)cdmcn  has  the  back  dull  rufous  (as  in 
the  adult),  and  the  crown  dull  brownish -slate,  In  strong  contrast ; 
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[Plutnbeoui  phase.  ] 

f  Sparvius  gilvicollis,  Vieill.,  Nouv.  Diet.   N.   H.  X,  1817,  333  {adult)  ; 

Enc.  Melb.  Ill,  1264.— Puclieran,  Rev.  Zool.  1850,  91. 

Micratftur  gilvicoUtiiy  Pelz.,  Om.  Bras.  899  ;  Orn.  Nov.  1865,  10. 
Mtcrastiir  leucauchen^  Bonap.,  Consp.  I,  1850,  80.— Strickl.,  Orn.  Syn.  I, 

1855, 123  ;  Scl.  and  Salvin,  P.  Z.  S.  1869,  867  {excl.  syn.),  [adult  f^— 

Ridgway,  Pr.  Boston  Soc.  Nat.  Hist.  XVI,  May,  1873,  80  {youn.g'\, 

Accipiter  leucauchen,  Gray,  List  B,  Brit.  Mus.  68. — Cassin,  Pr.  Ac. 

Nat.  Sei.  Pliilada.  1848,  88. 
f  Falco  triftfscuttus,  Natterer,  Cat.  Msc.  No.  954  {fide  Pelzeln). 

Faleo  concentrieus,  Pucheran. 
MicraBtur  rujicollis,  Sliarpe,  Cat.  Ace.  Br.  Mus.  1874,  76  (part). 

Hab,  Eastern  Soutli  America. 

Sp.  Char.  Wing,  6.60-7.10;  tail,  7.30-7.80;  tarsus,  2.30-2.45 ; 
middle  toe,  1.15-1.30. 

Adult.  Plumbeous  phase :  Above  light  plumbeous,  or  bluish 
ash-gray,  the  wings  browner ;  tail  slate-black,  narrowly  tipped 
witli  white,  and  crossed  by  three  narrow  bars  of  white.  Throat 
and  jugulum  very  light  grayish,  the  former  nearl}'^  white  centrally, 
and  tlie  latter  more  or  less  washed  with  light  rufous.  Other 
lower  parts  white,  everj'where  finely  barred  with  narrow  and  very 
regular  rays  of  plumbeous.  Bill  black,  the  basal  half  of  the  lower 
mandible  light  3'ellowish.  Rufous  phase  :  Above  rusty-brown, 
inclining  to  rufous;  crown  ash-gray  or  plumbeous,  usually  in 
abrupt  contrast;  neck  and  entire  jugulum  light  rufous;  other 
lower  parts  everywhere  transversely  barred  with  dusky  plumbeous 
and  white.  Tail  blackish-duskj',  narrowly  tipped  with  white,  and 
crossed  b}*^  3-4  narrow  bars  of  wliite,  these  sometimes  obsolete  on 
outer  webs. 

Young.  Plumbeous  phase  (=  M.  leucauchen^  Ridgwaj',  /.  c.) : 
Above  varying  from  grayish-brown  to  umber,  interrupted  by  a 
more  or  less  conspicuous  nuchal  collar  of  whitish  spots;  tail 
blackish-dusky,  narrowly  tipped  with  white,  and  crossed  by  5-7 
vows  of  interrupted  transverse  spots  of  the  same.  Throat  white, 
sending  up  a  conspicuous  branch,  in  the  form  of  a  half  crescent, 
behind  the  brownish  ear-coverts.  Beneath  white,  more  or  less 
tinged  with  buff;  the  breast  sometimes  washed  with  light  rufous, 
the  whole  surface  (except  throat  and  anal  region)  narrowly  barred 
with  blackish,  the  bars  growing  fainter  on  the  breast.  Bufous 
phone  {=  Falco  leucauchen^  Temminck  ?) :  Above  varying  firom 
dark  rufous  to  dusky  chocolate ;  crown  darker  and  more  slaty. 
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wliJeb  te  «o  Rurkail  ■  Ibaare  la  Uie  jrenag  of  JT.  r«j(«o>Uw.  WUIk 
"tea  plnora*  iiUscbn  qni  comptneat  artta  bUad  orrieaW  •eat 
temtin  in  de  nair ;  le  •ommet  d»  I*  Uu  ei  Hr  Caeriptd  mml  »wt>»  ; 
le  iIqi,  U  eraii|iios  ei  Ies  bUc*  tl'aa  Ikuii  KiuibR.  n  //■>  rennyrm 
ntjfta  4t  moiritrt" — ia  ■  deMtiptlon  vbivh  will  arArcrl]-  •pjAy  to 
ftiaj  apedaMBa  «•  hsTr  mab.  T1»e  bird  is  natnuulublj  •  Jfirm^ 
(vr,  hvt  that  it  b  inidoabl«dly  tbta  apcctv  w«  ve  bj  no  nouM 
eottTineMl. 

Tbe  fiiilowtag  •padineiw,  ta  Vht  eollcetloa  of  Mr.  Oabvrt  Salvfa, 
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0.  MiCRAfTl'H  rRLZELM,  tlOT.  Sp. 
Micniitur  ptUtUi,  Rldgxts;,  )[SS. 
M;>.  Char.  Wing  longer  tlian  the  tail  ;  tail  crossMl  )iy  3  light 
barn,  including  the  terminal  one.  Adult  %  (in  collcvtion  Usbert 
Salvin,  Jarayacii,  Upper  Ucaynii,  reniviAii  Aranzono,  Angust  3, 
\>^fib;  K.  BiirtU'tt):  Above  nniforni  continuous  dark  pliimbeona. 
Tail  darker,  narrowly  ti])p«d  with  white,  and  erosncil  liy  two  nar- 
row bands  ur  dull  ItrownJHh-grny,  liccoiniiig  white  on  the  inner 
weba.  Side  of  head  and  neck  plnmlteoiis-graj' ;  throat  light  gray. 
Ruat  of  lower  parts  white,  eoenjicliere  marked  with  very  narrow 
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the  sides  of  the  breast  are  rufous,  the  jugulum  is  unbarred,  and 
the  bars  of  the  lower  parts  are  broad,  distant,  and  brownish -black 
upon  a  buff  ground. 

There  can  be  no  question  as  to  the  proper  specific  name  of  this 
species,  the  Sparvius  ruficollis  of  Vieillot,  and  the  Falco  xantho- 
thorax  of  Tcmminck  being  unmistakably  the  adult  in  the  rufous 
plumage.  Whether  the  Sparvius  gilmcoUis  of  Vieillot  is  this  bird 
in  its  gray  plumage  {^^M.  leucauchen^  Scl.  and  Salvin,  nee  Falco 
leucauchen^  Teram.?),  is  a  question  which  can  only  be  decided  by 
reference  to  Yieillot^s  type,  should  it  yet  exist.  It  probably  is 
this  bird,  however,  or  the  one  which  we  name  M.  pelzelni  (see 
p.  494),  for  it  certainly  is  not  the  M.  concentricus  of  Pelzeln,  as 
we  fully  demonstrate  under  the  head  of  that  species. 

The  Falco  leucauchen  of  Temminck  cannot  be  identified  with 
certainty  from  his  figure  or  description.  The  latter  comes  near 
the  young  of  the  rufous  phase  of  the  present  species,  while  the 
specimens  of  the  latter  have  usually  been  labelled  with  that  name. 
As  we  recollect  them^^  the  specimens  in  the  museum  of  the  Phila- 
delphia Academy,  which  were  called  3L  leucauchen,*  agree  exactly 
with  a  specimen  now  before  us,  belonging  to  Mr.  Salvin's  collec- 
tion, and  which  we  regard  as  unquestionably  the  young  of  the 
plumbeous  phase  of  31,  ruficollis,  called  by  Sclater  and  Salvin 
M,  leucauchen.  But  notwitlistanding  all  these  circumstances, 
which  together  favor  the  probability  of  the  correctness  of  the 
identification,  there  are  several  points  in  Temminck's  plate  which 
cannot  be  reconciled  to  the  young  of  the  species  under  considera- 
tion, although  it  is  fair  to  presume  that  these  discrepancies  may 
have  resulted  through  a  faulty  representation  of  the  type  specimen. 
Upon  examining  this  figure  it  will  be  noticed  that  the  first  char- 
acter which  attracts  attention  is  the  stripe  of  white  spots  over  the 
eye,  on  each  side  of  the  crown,  and  down  each  side  of  the  nape. 
These  markings  we  cannot  find  in  any  specimens  of  ruficollis  ; 
while  the  latter  have  a  distinct  nuchal  collar  of  white  spots,  not 
represented  in  the  plate.  The  crown  in 'this  figure  is  colored  rusty 
brown,  like  the  back,  whereas  in  ruficollis  it  is  either  plumbeous 
or,  as  is  very  rarely  the  case,  blackish.  The  plate  fails  to  show, 
too,  the  well-defined  half-crescent  behind  the  brownish  ear-coverts, 

*  Unfortunately  we  have  now  no  opportunity  of  comparing  them. 

*  See  Proceedings  of  the  Boston  Society  of  Natural  History,  XVI,  May, 
1873,  pp.  35,  40. 
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KtiariHi  the  *'tt(luU  lanlc"  of  JU.  ru/ia>IIU.  Wu  qnot«  Tdxtlti^ 
rDKiarka  m  given  io  tho  "  Oniithologj'  of  th«  Novsrs,"  pi4^4  10 
nndll. 

"  Micraitlur  gilnntlit  «U-)il  M.  eonrtmrietit  aebr  n«h»,  alter 
•L'ino  Fltigcl  Hind  kiirei-r,  dor  8<')iwnM  Ut  t«imlicli  iM^leau-ittl 
lin^ivr.  Did  Farbe  Hra  «tten  Vogels  ist  lictiUr,  i»olir  ucligrnu.  <ltr 
liitiditn  tlvT  UnterMiitc  sind  Hcbmiiier  mid  diditer  gMtolU  nnil 
«ralrcuk«n  nicli  iiucli  olier  ilie  I'aterechwnDzileckeii ;  iier  SdiwuuE 
zeigt  ail  dvt)  Indiviiluen  j«dc«  AIuts  nivl  (JcM!hli!chU»  niiaaer 
d«Di  FmlsDiimedrci  wJmim  Bindcn,  wclclii-  tun  Jiingen  Vogol  und 
HI)  dt-in  nii>  CajrcDnc  ftclimalt  unt«rbrochcD  und  liip  iind  dn  v«r- 
lonvliun.  Ml  d<rni  alt«n  Miiiiiiclieu  iind  d«(U  Wviliotien  vou  Borlm 
lirvilLT  und  mlir  hcrrortrirtethl  aiitd.  Die  dniikfln  Quentrvifvn 
verHchffindL'n  an  den  beiMcn  rdgeln  in  UftvrgiiQgsk[i>Mv  niu 
rnterluiitdt,  diit  S«lt«u,  deii  UoterHdiwMuitfi'ken  uud  Titii«n> 
fodoru  fdiiuli^'li  ndi!r  tltid  iinr  ncltwmcb  aiigeileuUit.  Bfl  nlleti 
Kx«ni|ilnn>ii,  np«8or  dent  von  Cayoiinv.iEtcgendic  lnnciilitliB«n  d«r 
iSchwi)ii!!f<i^eni,  au^at^r  den  nelceeD  (Jtwrtundfin  gcg^n  dti>  BmIs 
zn,  liU  nnbe  gi'gi-n  dk-  SpitzM  bin  Uinllcbc  obcrhalb  llclitbrauac, 
iinlerbslb  wcUftp,  wovon  b*i  XT.  mn>w«fn*(-Hj>  niir  lui  cinom  mler 
deiti  aiidcren  Bxt>nip1an>  scliwn[-hi>  Andrnlnngcn  zu  •olira  nind. 
A m  nluu  Mftuucheo  rnu  jV.  ijilrifolltH  niibi-rn  ftidi  die  Tordcr«n 
fivhilitpun  iter  Tnreen  kcbr  dt^r  8ubddL-rr»ria." 

7.   HiCRABTVR  CONCEKTRICns. 

*••  Fiiifo  eontentriem,  Ii.lioi^r.  Mils,  Bfrol. 

•?•  A'i'itt  etinftntrieut,  Lkhr.,  Tr.  ()m. 

Clim.irvftr<-nt  eoaetntritut.  Cabasis,  in  Ericli.   Archie,  ISM,  I,  SAS  ;  Id 

THChmli  Fauna  PrniBiin.  IK,  08  (wLitP  Iwlly  aDtUowrr  tBll-coTcrii  I)  ; 

lit  ^ctininli.  Iteise  Br.  Guiana,  III,  Ta.'i. 
ifitrtintiir  fi>efatri(u$,  pEi.E.,  Orn,   Xov,  1S05,  9  ;   Ore.   Bm.,  I,  18«8, 

!HW.— ItiDdw.,  Pr.  Boston  Hoe   N.  H.  XVt.  D«.  loTS,  p.  81. 
Wifc-tf  itu^r,  Xattburr,  in  Mus.  Vimlnb.  (JUIe  Peliein). 
ififra'l>ir  gilrieoltit,  Sri,.  &  Salt.  P.   Z.   8.  IHflO,  368  (not  SparriHtffihi- 

ftlii  ViE\u...  I8I7).— Xom.  At.  N'poir.  1878,  120.— Suahpe,  CaC. 

Ace.  Br.  MuH.  1874,78. 
Ilab.  Tro[iicRl  Soiitb  Aoiorioa,  Trom  New  Granada  and  Trini- 
<Ia.i  lo  Peru  (Bolivia?)  ami  Brazil.  Brazil  {Mus.  Boalon  Soc.), 
Amazonia  (Am.  .If"«.,  A'.  J".),  ?  Bolivia  (D'Orb.),  Babia,  Quiana, 
Kio  Ni'pro  and  Itirt  Janeiro  {I'elzeln);  Capini  River,  Pari, 
Bogota,  and  Trinidad  [Sfiarpf),  Cayenne  (3fuit.  0.  Saloitt), 
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transverse  bars  of  dark  plumbeous  or  slate ;  these  bars  widest  on 
the  breast,  but  even  here  narrower  than  the  white ;  on  the  flanks 
and  crissum  they  are  paler,  very  narrow,  and  distant.  Wing, 
6.50  ;  tail,  6.30  ;  culmen,  .60  ;  tarsus,  2.30 ;  middle  toe,  1.20. 

Rismarks. — Tiiis  species  most  closely  resembles  M,  guerilla  in 
its  plumbeous  phase,  to  which  it  is  so  very  similar  that  we  had 
referred  it  to  that  species,  not  making  much,  at  the  flrst  com- 
parison, of  the  smaller  number  of  tail-bands.  But  after  measuring 
carefully  all  the  specimens  of  M.  guerilla^  and  finding  that  the 
minimum  length  of  tail  in  that  form  is  6.90  inches,  ranging  thence 
to  7.50,  and  alwaj'^s  greater  than  the  length  of  the  wing,  we  were 
quite  surprised  to  find  the  tail  of  this  specimen  to  be  only  6.30 
in  length,  or  decidedly  shorter  than  the  wing,  which,  as  were  also 
the  other  parts,  was  about  as  in  the  average  of  M.  guerilla.  In 
abbreviated  tail  it  is  like  M,  concentricus^  and  it  appears  that  Mr. 
Salvin  had  referred  it  to  that  species,  since  the  label  bore  in  his 
handwriting  the  name  "  M.  gilvicoUis^^^  as  did  also  a  true  M,  con- 
centricus  in  the  collection ;  but  it  differs  very  essentially  in  the 
relative  length  of  the  lateral  toes,  the  outer  one  being  decidedly 
longer  than  the  inner,  instead  of  barely  equal  to  it,  or  appreciably 
shorter ;  while  the  barred  crissum  and  under  wing-coverts  dis- 
tinguish it  at  a  glance  from  that  species. 

This  ma}^  possibly  be  the  M.gilmcollis  of  Pelzeln*  (loc.  cit.)^  but 
the  latter  is  very  much  more  likely  to  be  the  plumbeous  phase  of 
M.  ruficollis^  called  by  Sclater  and  Salvin  M.  leucauchen^  and  by 

*  "  M.  pileo,  capitis  et  colli  lateribus,  nucha,  dorso,  uropygio  alisque 
supra  cincrcaceis,  remigibus  brunneis,  parte  basali  pogoniorum  intcrnorum 
albo  transversim  striatis,  alarum  tectricibus  inferioribus  albis,  brunneo 
transverse  fasciolatis,  gula  albescente  grisea,  jugulo,  pectore  et  abdomine 
albis,  dense  brunneo  transverse  fasciolalis  (fasciis  6-8  in  singula  pluma), 
abdomine  imo,  corporis  lateribus,  tibiarum  plnmis  et  caudse  tectricibus  in- 
ferioribus ejusdem  colons  fasciis  rarioribus,  angustioribus,  caudte  rectricibus 
nigrescente-brunneis  apicibus  albis,  fasciis  transversis  albis  angustis  tribus 
sequidistantibus,  rostro  corneo  basi  flavo,  pedibus  flavis.  Longit.  13J-14", 
alaj  6,  9-10''',  caudoG  6^-7",  rostri  a  rictu  9-11'",  tarsus  2",  3-4'". 

Avis  juvenis  differtis  notaeo  obscure  brunneo,  uropygii  plumis  punctis 
albis  notatis,  genis  brunneo  et  ocliraceo  variegatis,  fascia  transversa  alba 
utrique  infra  geuas  versus  nucham  ducta  cum  nuchse  plumis  albo-maculatis 
collarc  interruptum  formantibus,  gula  alba,  gastrseo  pallide  ochraceo  fasciis 
brunncis  multo  rarioribus  et  angustioribus,  caudoe  fasciis  tribus  interruptis 
et  passim  obsoletis. 


i'.if)  PR0CEEDINU8  OF  THE  ACADEMY  OP 

Sharps  tlic  "arlnlt  male'*  of  J/.  rufwoUU,  We  quote  Pelzeln's 
nrrnarks  aH  j^ivcn  in  the  '•  Ornithology  of  the  Xovara,"  pages  10 
arul  ] 1. 

"  MirrfiHtur  (jilmfollis  8tcht  M.  concentricus  sehr  nahe,  aber 
ftoiiie  Flii^cl  Hind  kiirzcr,  der  Schwanz  ist  zeimlieh  bcdeotend 
lun<;(*r.  Die  Farbe  des  altcn  Vogels  ist  lichter,  mehr  aseligraii,  die 
Hiiiden  der  Unterseite  sind  Hchmiiler  und  dichter  gestellt  nnd 
erHtrecken  Hirh  aneh  iiber  die  Unterschwanzdecken  ;  der  Sehwanz 
zcfi^t  an  den  Indivi<bien  jedes  Alters  und  Geselileehtes  ausser 
deni  KnclN.inme  drei  wiesse  Dinden,  welelie  am  jungen  Vogel  und 
nn  (h^n  auH  ('nj'enne  schmal,  unterbroehen  und  hie  und  da  ver- 
lo.srhen,  an  dcni  alten  Miinnchen  und  dem  Weilxjiien  von  Borba 
breiter  und  .sehr  liervortretend  sind.  Die  dunkeln  Querstreifen 
verHfiiwinden  an  den  beiden  Vogeln  in  Ubergangskleide  am 
Tnterbaurh,  den  Seiten,  den  Untersciiwanzdecken  und  Tibien- 
federn  giinzlich  od<>r  sind  nur  schwach  angedeutet.  Bei  alien 
Kxenipl.'in*n,  ausser  deni  von  Ca3*ennc,  ziegen  die  Innenfahnen  der 
SchwnnirfiMJern,  ausser  don  weissen  Querbinden  gegen  die  Basis 
zu,  bis  iii\\u)  gegon  <lie  Spitze  bin  iihnliche  oberhalb  lichtbraune, 
uutorhalb  weisse,  woven  bei  M.  concentricuH  nur  an  einem  oder 
deni  anderen  Kxeniplare  schwache  Andentungen  zu  sehen  sind. 
Am  allon  Miinnehen  von  M,  (jilvicoUiH  niihern  sich  die  vorderen 
Si'huppen  <ler  Tarsen  sehr  der  Schilderform." 

7.    MlCRASTUU  CONCENTKICU8. 

yyy  KiU'o  roncentrfcun,  Ii.liokk,  Mus.  Borol. 

?y?  XinH*  conrentricuti^  Lkss.,  Tr.  Orn. 

(litmiroi't'n'UH  coiicentricfiH,  (\m»anis,  in  Erich.  Arohiv,  1844,  1,205;  in 

Tsrhmli  Fiiunii  IVruana.  18, 1)S  (white  helly  and  lower  tall-coverts  I)  ; 

\\\  Schonib.  Keise  Br.  (tuiana.  III,  785. 
Mirr,i}t(tir  <•!•«<•<  /<^'iVf/K,  Pki.z.,  Orn.  Nov.  1805,  9  ;   Orn.  Braz.,  I,  1868, 

;un).— Hiih;w.,  Pr.  Boston  Soc   X.  H.  XVI,  Dec.  lo73,  p.  81. 
Fnirof^utx,  NxTTKUKH,  in  Mus.  Vindob.  (fitte  Pelzeln). 
.ViVni.*rM/f;i7r*V,.//M,  Sii..  i^  S.vi.v.  P.  Z.  S.  18(»9,  36S  (not  Sparriu*  gihi- 

co!''i»  ViKii.i..,  1S17).— Noni.  Av.  Xootr.  1873,  1'20.— Sharpe,  Cat. 

Aiv,  Br,  Mus.  IS74,  78. 

//<i/».  Tropical  South  America,  tVoui  New  Granada  and  Trini- 
dail  tt»  Peru  v Bolivia?)  t\\u\  Brazil.  Brazil  (Mus.  Boston  Soc), 
.Vma/.ouia  ,.lm.  .!/»/.<.,  .V.  )*.),?  Bolivia  (/>*(>r^.),  Bahia,  Guiana, 
Kio  Ncirro  and  Uio  Janeiro  {l\l:eln):  Oapiru  River,  Para, 
Bogota,  and  Trinidad  ^Shtirpt^)^  Cayonno  {Mus.  O,  Salvin), 
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Sp.  Char.  Wing,  7.10-t.t5;  tail,  G.SO-t.OO ;  culmen,.60  ;  tarsus, 
2.25-2.45;  middle  toe,  1.00-1.08.  Adult:  Above  uniform  plum- 
beous; tail,  blackish-dusk}',  narrowly  tipped  with  white,  and 
crossed  3-4  narrow  bars,  or  lines,  of  the  same.  Beneath  white, 
the  throat  sometimes  faintly  tinged  with  ashy,  the  breast  and  sides 
with  narrow  transverse  bars  of  dusk}*^,  anal  region^  criasum^  and 
lining  of  the  wing^  always  immaculate. 

Remarks. — This  very  distinct  species  may  be  immediately  dis- 
tinguished by  the  peculiar  proportions  of  the  lateral  toes,  and  by 
having  the  tail  shorter  than  the  wing ;  while  in  its  adult  dress  it 
is  unique  in  the  white  thoat  and  unbarred  crissum  and  anal  region, 
as  well  as  by  the  yellowish  instead  of  dusky  color  of  the  bill, 
though  we  are  not  sure  of  the  constancy  of  the  latter  feature. 

The  shade  of  plumbeous  of  the  upper  parts  generally  inclines 
to  brownish  posteriorly,  and  becomes  more  bluish  toward  the 
head,  especially  on  the  neck ;  the  feathers  of  the  lower  half  of  the 
rump  are  white,  tipped  with  plumbeous. 

A  specimen  from  Cayenne,  in  Mr.  Salvin's  collection,  has  not 
only  the  parts  described,  but  also  the  abdomen,  flanks,  and  tibiae, 
unbarred ;  tlie  crown  is  decidedly  darker  than  the  back,  and  the 
neck  has  a  very  perceptible  bluish  cast.  Other  peculiar  features 
mark  this  as  a  young  bird  in  transition  plumage. 

The  proper  name  for  this  species  is  involved  in  considerable 
uncertainty  from  the  difldculty  of  ascertaining  just  what  bird  two 
of  the  older  authors — Vieillot  and  Lesson — had  in  view  when  they 
described  their  Sparoius  gilmcollis  and  Nisus  concentricus,  Herr 
von  Pelzehi  (Orn.  Nov.  p.  10)  identifies  in  the  former  the  bird 
which  we  describe  as  the  plumbeous  phase  of  M.  ruficollis^  while 
the  latter  he  considers  to  be  the  bird  now  under  consideration. 
Messrs.  Sclater  and  Salvin,  however,  differ  from  Herr  Pelzeln 
(Proc.  Zool.  Soc,  1859,  p.  368),  and  regard  these  two  names  as 
synonymous,  basing  their  opinion  on  the  fact  that  M.  Puciieran 
had  compared  the  types  of  each,  then  in  the  Paris  Museum,  and 
had  pronounced  them  indentical;  and  gilvicollis  being  the  older  of 
the  two  names,  Messrs.  Sclater  and  Salvin  accordingly  adopted  that 
for  the  present  bird.  We  are  not  so  ready,  however,  to  accept  M. 
Pucheran^s  conclusions  as  a  final  settlement  of  the  point,  for  the 
bird  which  Vieillot  describes  as  Sparvius  gilvicollis  is  certainly 
not  this  bird,  and  the  error  of  this  indentification  becomes  at  once 
apparent  upon  reading  Yieillot^s  description,  which  is  as  follows, 


feiraad  tkatUid  JoM  oTtta  ■ 


I  M  fbitkar,  IT  u  hr,  ■■  Ikall 

U  to  fiita  IMrt  kvonv,  thai  a  kffft  mrtar  vT  uU-butU  la 
>  itirirtiriiirn  vT  jiaagii,  md  tonr  baMb  «attMtiv«  of  oldvr 
Ufdt,  tlM*  pnbaUy  briaf,  m  ta  JCwaaafwfW.twt  liul«  <liir«fv 
—  batwio  *ha  fluaagi  nf  fta  oW  — d  jwn*  A  clroumaUnoe 
la  frfsr  of  ttk  MpVariliaa  to  IWI  a  spadBm  la  Ur.  Salvia'* 
•oDMtlaa  h^vtog  fear  taaila  cm  tba  tan,  batMn  tiia  UnnniKl  am, 
■IfiM  of  IniaKttDity,  the  bOl  bvinjt  yvllow, 
W  flftrtB,  particnUrly  Uie  flanks  nnd  crfwatDt 
iwllg  a  fl^  4owaf  tnrtore,  wfaUv  Uiow  of  llw  •Eiltxi  ksvo  a 
itoMg  MhflMaU  tlaga  In  addition  lo  th«»i>  ■aggmtivA  pMu- 
r  on  ibe  breast,  of  tb«  new  molt,  hw  wider 


Mi  ■an  ■ananiaa  ban  than  Um  otbcn,  Uiey  namliering  T  boftUu 
Ika  haaal  gt^r,  whUa  m  tfaa  othm  tlitn  an  bat  ft. 

Priaila  iiaciflm  tba  yg  0mK^^Kim^m  AlOtnug  ta 
barbv  aitert  maatwat  bar  of  rtlto  baUad  tin  chwka  and 
•Madtog  tavafdi  tbe  upc,  tha  bnaat  Md  ^dbdouen  washrd 
Vttk  OthtaMOaa  and  fiucisted  witb  dtotaat  aad  aarrow  tran  of 
biawa,  tha  lawn-  part  of  the  KbdoiMa,  ttw  tilte,  Md  llie  aidtn 
of  the  tody  without  bnra.  The  first  feature  In  |iUinly  visible  in 
the  bird  before  uh.  in  a  iguitc  wcli-marked  vrhito  crescent  Iwbind 
the  ear-covcrts,  wlijle  it  alao  Ims  the  sides,  abdomen,  and  tibiie 
nnliarrm),  besides  having  a  distinct  ocbraccous  wash  under  the 
wings. 

Ni>eeimi-ns  Esaminrd. — Mus.  I'hilad.  Acad.  5;  Boxton  Soc.  1 ; 
N.  V.  Mus.  1  ;  O.  Snlvin,  1.     Total  8, 

API'KXDIX. 

ltlo!(ra|ihical  uotcs  on  M.  inelanolrucua. 
The  late  Colonel    Andrew  J.  Grayson,  well  known   as  an  in- 
deTiilignble  culk-L-tor  and  observer  of  birds  on  the  weHtern  coast 
of  Mexico,  thus  des<.-nbes  the  habits  of  thin  Hpeeies: — ' 

■  On  |i  Sfllt  of  "IlinU  of  We«lern  nnil  NorlliweHtcrn  Mexico,  nssed 
u|Hin  I'olIi'rIiimH  mailr  hy  Col.  A.  J.  (irayson.  Capl.  J.  Xanlus,  and  Fenl. 
ItiM'lii>tT.  1)}-  Cenrgf  N.  LBwrcnc-e. "  <Mi-tDolni  noslon  Soc.  Nat.  IIUL, 
V..I.  II.,  |>t.  iii.,  No.  il.,  pp.  26.5  310. 


I 
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Micrastur  concentricu8  of  Pelzeln ;  but  whether  that  gentleman 
is  right  in  his  identification  of  Lesson's  description,  we  are  not 
able  to  decide ;  but,  for  the  benefit  of  those  who  may  have  an 
opportunity  to  examine  Lesson's  t3'pe,  we  will  say,  that,  should 
it  have  the  outer  toe  not  perceptibly  longer  than  the  inner,*  the 
conclusion  is  correct,  for  the  bird  now  under  consideration  differs 
essentially  from  every  other  one  of  the  genus  in  thin  remarkable 
respect.  Should  there  be  no  way  of  deciding  tliis  point  by  exami- 
nation of  Lesson's  type,  the  species  might  be  called  M.  concentri- 
cu8^  Pelzeln,  which  name  we  feel  justified,  under  the  circum- 
stances, in  adopting.  Pelzeln's  description  of  this  species  is  as 
follows : — 

"  M.  pileo,  capitis  et  colli  lateribus,  nucha,  dorso  et  uropygio 
schistaceis,  alls  supra  concoloribus  sed  magis  brunnescentibus, 
remigibus  brunneis  parte  basali  pogoniorum  internorum  albo 
transverse  fasciolatis,  gula  grisco-alba,  jugulo,  pectore  et  abdo- 
mine  albis  brunnes  transverse  fasciolatis  (faciis  5-T  in  singula 
pluma),  abdomine  imo,  corporis  lateribus  et  tibiarum  plumis 
ejusdem  colons  fasciis  rarioribus  angustioribus,  belricibus  caudal 
inferioribus  albis  haud  fasciatus, caudte  rectricibus  nigres  centibus 
apicibus  albis  fasciis  transversis  angustis  albis  duabus,  una 
versus  bnsin  altera  medium  coUocata,  vel  (solummodo  in  indi- 
viduis  nonnullis  adultis)  fascia  unica  post  medium  sita,  rostro 
corneo  interdum  basi,  interdum  apice  flavo,  pedibus  flavis. 
Longit  13j  usque  14'',  alro  fiJ-T'',  caudfle  6^,  rostri  a  rictu  10- 
12'",  tars.  2"  3-4'". 

"  Avis  junior  differtis  fascia  transversa  albo  brevi  ntrinque  infra 
genas  versus  nucham  ducta,  pectore  et  abdomine  ochraceo-lavatis 
fasciis  brunneis  multo  rarioribus  et  angustioribus,  abdomine  infe- 
riore,  corporis  lateribus  et  tibiarum  plumis  fasciis  nullis."  [Orn. 
Nov.  1805,  9.] 

There  is  but  one  feature  in  Pelzeln's  description  of  his  31.  con- 
centricus  which  does  not  accord  with  our  concentricus^  and  that 
is  the  number  of  bands  on  the  tail,  which  are  stated  to  be  from 
one  to  two,  besides  the  terminal  one,  whereas  in  the  specimens  of 
our  bird  which  we  have  seen,  amounting  in  all  to  eight  examples, 
the  number  varies  from  three  to  four  I  Should  it  be  possible  that 
there  are  two  species  with  immaculate  white  lower  tail-coverts,  it 

'  The  claw  is  not  included  ;  sec  figs.  8  and  9,  pp.  481,  482. 
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shoulcl  be  borne  in  mind  tlitit  out'  bird  bas  tbe inner  toe  (exclusive 
of  the  daw)  elongated  to  beyond  tlie  tbird  joint  of  tlie  middle  toe, 
instead  of  falling  considerably  short  of  it,  as  in  M-  guerilla,  M. 
rujicotfia,  and  M.  zonocercuif,  as  well  as  the  two  larger  species, 
wliile  the  outer  toe  extends  no  further,  if  as  far,  as  the  inner  one. 
(See  fig.  9,  p.  482.) 

It  is  quite  likely,  however,  that  a  large  number  of  tail-bands  is 
characteristic  of  younger,  and  fewer  bands  distinctive  of  older 
birds,  there  probably  being,  as  in  31.  mirandollii,  but  little  differ- 
ence between  the  plumage  of  the  old  and  young.  A  circumstance 
in  favor  of  this  supposition  is  that  n  specimen  in  Mr.  Snlvin's 
collection  having  four  bauds  on  tbe  tail,  besides  tbe  terminal  one, 
shows  several  strong  signs  of  immaturity,  the  bill  being  yellow, 
the  feathers  of  the  under  parts,  particularly  tlie  flanks  and  crissum, 
having  a  fluffy  downy  texture,  while  those  of  the  sides  have  a 
strong  ochraceouB  tinge.  In  addition  to  these  suggestive  pecu- 
liarities, a  single  feather  on  tbe  breast,  of  the  new  molt,  has  wider 
and  more  numerous  bars  than  the  others,  they  numbering  1  besides 
tbe  basal  gray,  while  on  the  others  there  are  but  5. 

Pelzein  describes  the  young  (fti-st  plumage)  as  differing  in 
imving  a  short  transverse  bar  of  white  behind  tbe  checks  and 
extending  towards  the  nape,  the  breast  and  abdomen  w.isbed 
with  ochraceous  and  fasciated  with  distant  and  narrow  bars  of 
brown,  the  lower  part  of  the  abdomen,  the  tibiie,  and  the  sides 


NATURAL  SCIENCES  OF   PHILADELPHIA.  501 

"Among  the  great  varietj'  of  hawks  to  be  met  with  in  a  single 
day's  excursion  in  the  locality  of  Mazatlan,  none  are  so  easily 
recognized  as  this  peculiar  and  interesting  species.  I  have  only 
found  it  in  the  heavy  forests,  or  the  immediate  vicinity  of  a 
thickly  wooded  country,  where  its  slender  form  and  lengthened 
tail  attract  our  attention  as  it  swiftly  glides  through  the  tangled 
woods,  with  that  remarkable  ease  which  we  have  often  noticed  in 
the  sharp-shinned  hawk  (A,  fuscus).  It  appears  to  be  strictly 
arboreal  in  its  habits,  and  possessed  of  wonderful  activity,  cither 
in  springing  from  branch  to  branch  without  opening  its  wings,  or 
rapid I3'  darting  through  the  intricacies  of  the  brush  with  appa- 
rently but  little  difficulty.  I  have  seldom  seen  one  of  these  hawks 
in  an  open  country,  and  have  never  seen  one  flying  higher  than 
tiie  tree  tops,  where  they  are  met  with.  Its  wings  are  rather 
short,  and  its  flight  is  performed  bj'^  rapidly  repeated  strokes, 
onl}'  for  a  short  distance  at  a  time.  It  preys  upon  various  species 
of  wood  birds,  which  it  captures  by  darting  upon  them  on  the 
ground  or  in  the  bushes;  but  the  Chachalaca  [^Ortalida  wagleri] 
is  its  favorite  game ;  this  is  a  gallinacious  bird,  or  wild  chicken, 
about  the  size  of,  or  lighter  than  the  common  hen,  and  is  entirel}' 
arboreal,  seldom  running  upon  the  ground,  but  is  able  hy  its 
peculiarly  formed  feet  to  cling  to,  or  spring  rapidly  through,  the 
thickest  branches  with  great  agility ;  but  this  hawk  follows  it 
with  equal  facilit}',  until  an  opportunity  offers  to  strike  its  prey, 
then  both  come  to  the  ground  together,  the  hawk  being  the  lighter 
bird.  I  witnessed  a  scene  of  this  kind  that  took  place  when  I 
was  endeavoring  to  get  a  shot  at  a  Chachalaca,  as  it  was  jumping 
about  the  very  thick  branches  of  an  acacia,  overgrown  with  lianes; 
it  appeared  to  be  in  great  distress,  uttering  its  harsh  notes  of 
alarm,  and  spreading  its  fan-shaped  tail;  suddenly  I  saw  one  of 
these  hawks  pounce  upon  it,  when  with  harsh  screams  of  terror 
and  pain  the  Chachalaca  dragged  his  captive  to  the  ground,  where 
the}'  struggled  for  a  few  moments,  but  the  unfortunate  bird  was 
soon  overcome.  The  struggling  and  screams  of  the  Chachalaca 
created  a  great  commotion  among  the  denizens  of  the  woods  ;  far 
and  near  were  heard  the  harsh  cries  of  other  members  of  its 
family,  and  the  Urraca  Magpie  [^Calocitla  colliei]  with  streaming 
tail  and  ludicrous  gesticulations,  as  well  as  the  Blue-back  Jay 
IGyanocWa  beecheyi'}^  and  other  birds  in  the  neighborhood, 
gathered  around  to  witness  the  scene  of  rapine;  suddenly  ap- 


bdte*  tlM  SOMlllaHeB  of  tbeWtistnitirr  platn  m  ndviince  oople* 
atrnt  O^B^  p^ar  oa  tlw  llmniclilK  Aod  Keptilla  of  CmU 


■If^te  of  popalar  IntatMt  ham  liwn  |>ut)li<ibi>l  rrum  time  to 
tlBobi  tlw  daflj  p4ll«,«lth  tbt  I'/Twl,  it  is  b<-lii!Tc<l,  nf  uturauliig 
Ifal  Istanit  of  tbeOOMauiBltjr at  Inrtie  In  the  wi'irnrvof  tlic  vooJoty, 
M  «cU  M  WUi^  a  MOtt aaBWou*  ntlendnnrc  of  tDomben  st  tli« 


Art  IL  Oh^ii.  II.  of  tta  By-lnvrs  was  ameuilcd  lijr  «triking  out 

thelutMrtWMudntKtItBtlig  titc  following  worrl*:  "PrrailD* 
wmim  riatiB  jtam  of  Ofe  mo^-  be  t-lt^cto*!  mi-mbun  iiravided 
their  BOBiBatfaa*  bo  Int  ■pfrovitl  t?  tb«  Couadl.  Memben 
■■dor  the  bfd  OfO  of  twootgr^iifl  ycam  an  uot  cotitriKl  to  voto 
■t  pay  looillog  rfUto  AnodM^j  nor  tu  Mn'e  on  ooiuniitt4;ei." 

On  Angwt  II,  ■  rMOlBtlon  wiut  iuIo|itcd  rtKiurstinic  Um  CouaoU 
to  OKwatM  tho  Sj^**  *bA  rriirirt  »ucb  clianget.  u  tnxjr  be 
■OOOMoiy  tor  the  btttor  tov«aoK>nt  of  tbe  Acaii^my. 

Tbo  ImportMk  orcnlo  In  tbt  history  of  ibc  AtrailcniT  ilnring 
the  poet  yoar  hon  boea  tto  reeej)iioD  of  tbo  I.  V.  Williftuisan  Li- 
taroiyFnadaonportloolarijBiA:!-!!!*!  tnin  Un- Libnrino'B  Rff|Mrt, 
tiw  eola  of  Um  pnnlMO  at  preoi-nt  uccupied  by  ibu  soclvty,  ili« 
reaMvalof  tteooUaotloaotothl  ocv  buildln^tnlttie  ^.W.wirnor 
of  NIaetoorth  tmd  Baee  Btroeto,  ninl  tbe  juh.-tl(>n  oftlio  AmoriMB 
Entomological  Society  with  the  Academy  as  a  nection  thereof. 

On  February  23,  a  rtaolulion  was  adoiiteil  referring  to  the 
Finance  Coinmitlfc  for  consideration,  a  proiiosition  to  eubscrilte 
the  sum  of  ^.'lO.IMlU  to  tlio  building  fund  of  tbe  Academy.  On 
March  30,  a  report  was  received  from  tbe  committee  recomu)eud< 
ing  the  a|>pro|iriation  of  the  sum  nnmcd  u]>on  certain  conditions, 
and  a  rewohition  was  adopted  authorizing  the  Treasurer  to  make 
the  suli>*ci-i|>tiou  when  a  furtlicr  sum  of  $30,000  had  l>ecu  obtained. 
A  resolution  was  also  adoiited  authorizing  a  committee  apjwiuted 
at  a  [irevious  meeting  to  asi-ertain  the  value  of  the  premises  at 
liriiad  and  Sansom  Streets,  to  negotiate  the  sale  of  tbe  same. 
On  NovemlH-r  ]i>,  this  committee  reporteil  that  the  property  bad 
lieen  sold  for  $tiU,U(IO  to  Iw  paid  in  cash  am)  sci'urities,  amouuling 
together  it  was  Ivelieved  in  net  value  tu  $5ti,:'iU0,  and  on  No- 
vember  23,  the  President  and  Recording  Secretary  were  author- 
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Tlie  following  reports  were  read  and  referred  to  the  Publication 
Committee: — 

llEPORT  OF  RECORDING  SECRETARY. 

The  Recording  Secretary  respectfully  reports  that  during  the 
year  ending  November  30th,  1875,  forty-two  members  and  eleven 
correspondents  have  been  elected. 

Four  members  have  resigned. 

The  following  members  have  died :  Rev.  Henry  S.  Spackman, 
Dr.  G.  W.  Norris,  Dr.  A.  A.  Henderson,  U.  S.  N.,  Dr.  R.  Bannan, 
U.  S.N.,  and  William  E.  Wiiitman.  The  deaths  of  Sir  Charles 
Lyell.and  Jolin  Edward  Gray,  correspondents,  were  also  an- 
nounced. 

Twenty-seven  papers  have  been  presented  for  publication  as 
follows:  Edw.  D.  Cope,  five;  R.  Ridgwa}',  three;  Elliot  Coues, 
three;  Thos.  G.  Gentr}-,  three;  W.  G.  Binney,  two;  H.  R.  Morri- 
son, two ;  T.  A.  Conrad,  Dr.  Jas.  Lewis,  E.  L.  Berthoud,  Aug.  R. 
Grote,  J.  A.  Ogden,  H.  C.  Chapman,  R.  E.  C.  Stearns,  B.  F.  Lau- 
tenbach,  and  0.  A.  L.  Morch  of  Copenhagen,  each  one.  Twentj'- 
one  of  these  were  ordered  to  be  published  in  the  Proceedings, 
four  in  the  Journal,  one  was  withdrawn  at  the  request  of  the 
author,  and  one  remains  yet  to  be  reported  upon. 

In  addition  to  the  above  contributions  to  the  Proceedings  and 
Journal,  the  verbal  communications  made  at  the  several  meet- 
ings and  published  in  the  Proceedings  without  being  formally 
referred  to  committees,  have  been  unusuallj'  numerous  and  im- 
portant. Those  by  Dr.  Lcidy  upon  the  results  of  his  recent 
microscopical  investigations,  by  Prof.  Cope  upon  the  Paheonto- 
logy  of  the  west  and  kindred  subjects,  and  bj'  Mr.  Thos.  Meehan 
upon  vegetable  pliysiology  deserve  special  mention.  Interesting 
verbal  communications  have  also  been  made  by  Prof.  Frazer,  Dr. 
Chapman,  Prof.  B.  Waterhouse  Hawkins,  C.  Newlin  Peirce,  Chas. 
A.  Young,  Wm.  M.  Gabb,  Geo.  Koenig,  and  Jos.  Willcox. 

During  the  year  the  concluding  thirty  pages  of  the  Proceedings 
for  18T4  and  427  pages  of  the  current  volume  have  been  published, 
the  latter  being  illustrated  by  twenty-four  lithographic  plates  and 
ninet}^  wood-cuts.     18T  pages  of  the  Journal  have  also  been  issued 


FBOCBKPIXUB  OP  TBK  ACAI>KMV  OF 
They  w«re  derived  (Vom  th*  following  wiirccs;— 

Boddlra liSS  I  Qeoloffiupl  Ham-;  uf  Imlia  . 

Bdllon 333  ;  Wv  l>epartru«i>t     .... 

I.  V.  WillkiUMin  fnad    .    .    .    W)   Jo*,  llarnou 

fUllimoll  Vi'EI«>ii i:i>|ntola)r>cal»iirTp;DrPituoa. 

.     .     .  la'    Goolniticat  t^arvrj,  Oblo  .    - 


Fnbliabcn . 
•I  (a.  Jeunrt 
It«v.  Ju.  Sftol 
I.iiuii  Wn^hf 
Jo*.  Willcoi  . 


AnthoTi.     .... 
C.  P.  I'ftrker  .    .    . 

Wll».n  Fiiiii) B7 

PqMnnipDt  of  tL«  Iiiorlor  .    .  3ft 

Tldwunl  PalU ?1 

UoM  1-ro  .......    .  13 

KoKiiu'rr   lH-)iutniunt,  U.  ^  A.  II 

Ileorv  Wlia»lUDi] 9 

S.  I*.  lUMoiun " 

Tliitt.  Mciihiia' T 

RvgrntN  erf  Uniwiwity,  N«w  York  « 

tloTcnini'iit  of  India  ....  (i 

In  nililUiiin  to  tlie  nlmrc,  1T4  ner«  {>"'''  '^'>''  froni  tlir  f^DPral 
fiin<l»  urtlip  Anilitmy. 

TiiG  aitdiliaiis  lo  the  library  ncre  ilinlriliiited  li  llie  oeveral 
di'imrtiiivuU  as  follciws: — 


»  of  PhiU 


Joumiilo    ........  1364 

UeoluRv    ........  138 

<it>nrrul  NatUT*!  Illstorf.    .    .  H4 

Conrhalnf  J .  M 

Itmitliuto^ 4i 

Itouoy.     ........  U 

KntMuu)op7 U 

AiiaMinj-  anil  l*bf^ki;]r    .    .  3d 

Mineralogy  "° 


Pbjrtiiral  t!cieDirt! II 

Kducnlton II 

VdfoitM  am!  IVarrl*  ....  10 

BibUo^rai^f 19 

Maaiinaiuil7 10 

lclilhf«rfQgjr t 


Holminthulogy  . 


1-J    P« 


Bjii«n|ik]r. 

ChemiBtrjr . 


224  volumes  have  been  bound  during  tbe  year,  and  51  are  now 
in  the  bands  of  tbc  binder.  For  the  expenses  of  binding  as  well 
as  for  tbe  amounts  jmid  for  the  books  from  ibe  several  funds, 
j-ou  arc  re8[)ect fully  referred  to  tbe  report  of  the  Treasurer  of 
tbe  Academy. 

Tbe  card  c.italogiics  of  tbe  works  on  fleology.  Mnmm.tlogy, 
and  Ornithology,  amounting  in  the  aggregate  to  2753  titles  ex- 
elusive  of  eross  references,  have  been  completed  atid  tbe  system 
of  numbering  extended  to  tiiose  departments.  This  work  has 
been  somewhat  retarded  during  tbe  past  month  by  the  fear  that 
it  wouhl  be  impossible  to  preserve  exactly  the  same  arrangement 
of  tbe  books  on  the  sbelves  of  the  library  in  the  new  building. 
Any  <liHtiirbaMce  of  tbe  order  in  which  the  numbered  volumes  arv 
nt  prcHi'Ut  placed  will,  of  course,  render  necessary  some  revision 
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ized  and  directed  to  transfer  the  property  according  to  legal  form 
to  the  purchaser,  Moro  Phillips,  Esq. 

At  the  meeting  held  May  11,  a  letter  was  received  from  the 
American  Entomological  Society  inquiring  on  what  terms  that 
Societ}'  might  be  allowed  to  occupy  the  apartments  to  be  devoted 
to  Entomological  purposes  in  the  new  building.  A  committee 
was  appointed  to  consider  the  subject  in  conjunction  with  a  simi- 
lar committee  from  the  American  Entomological  Society.  At  the 
next  meeting  of  the  Academy  a  report  was  received  and  adopted 
embracing  a  plan  of  union  by  which  it  was  proposed  that  the  Ameri- 
can Entomological  Society  should  become  a  Section  of  the  Aca- 
dem}'.  On  Oct.  19,  the  Committee  presented  a  plan  of  union 
drawn  up  in  legal  form,  which  was  referred  to  the  Council  for 
consideration.  Certain  amendments  proposed  b}'  the  latter  body 
having  been  accepted  by  the  American  Entomological  Society,  on 
Nov.  9,  the  officers  of  the  Academy  were  directed  to  ratify  the 
Articles  of  Agreement.  Properly  certified  copies  of  these  Articles 
have  been  accordingly  deposited  in  the  jEirchives  of  both  societies. 

On  November  2,  the  new  building  having  been  so  far  completed 
as  to  be  ready  for  the  reception  of  the  collections  of  the  Academy, 
the  President  announced  that  the  process  of  moving  had  been 
commenced  on  that  day. 

All  of  which  is  respectfully  submitted. 

Edward  J.  Xolan, 

Recording  Secretary, 


REPORT  OF  LIBRARIAN. 

There  were  1940  additions  made  to  the  library  from  January  1 
to  November  30,  1875;  being  an  excess  of  280  for  the  eleven 
months  named  over  the  number  received  during  the  twelve  months 
of  the  preceding  year. 

Of  these  505  were  volumes,  1368  pamphlets  and  parts  of 
periodicals,  and  7  maps,  charts,  etc.;  1534  were  octavos,  300 
quartos,  76  folios,  and  9  maps. 
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lilinir^'  or  his  hrotbcr,  the  Inte  Dr.  Tbos.  R.  WiUon.  Sonio  or 
thcHU  wore  slrenily  in  llii*  p«««e«itifiii  gf  tho  Arwlcmy,  Imt  tlio  col- 
lection ooDtains  many  vnlnnblc  irork^  not  before  In  the  llbrnri-, 
wtiile  moat  or  the  duplicates  are  in  better  coiKlitlon  than  thu  copiM 
on  our  ahclvea. 

All  of  whiuli  i»  ruoptictftilly  Nnbrnittcil. 

Gdwaed  J.  Nolan,  Lihrarian. 

REPORT  OF  THE  CURATORS  FOR  1875. 

Thi!  CiimtorN,  in  pruKunting  Choir  itniml  nnniiiil  report,  aDDounn! 
the  iniportatil  fuel  that  the  new  bnJIdlnKt  erected  Tor  the  Ai»t)«n]jr 
«t  tha  corner  of  IStli  and  Race  Sta.,  U  ito  far  tiimphitod  n«  to  be 
randy  for  the  reccptfou  of  ito  collectioiiM.  In<ii;cd,  the  rftnoral  of 
th«  MuHcum  from  the  building  w«  now  occupy  was  cotnmentnnl 
ou  the  2d  of  Novomhor  aod  was  completed  the  laat  week.  It  Is 
propMWKl  ahortly  to  commeiii-e  the  rctnovnl  of  the  Library,  and  the 
CurAtnni  anticipate  haviog  our  new  hall  n>aily  for  lh«  fnlnnt 
meeting!)  of  the  Academy  early  in  January  of  tlio  coming  year. 
The  removal  of  tho  .Uii»cum  was  carried  on  willi  nnrxpcrtetl 
mpldliy,  but  with  the  neceaeary  care,  uoder  the  able  dln-utluB 
and  inceaaanl  alteotioii  of  two  of  my  colleague^,  Mr.  Tryon  and 
Mr.  Parker.  Indoad,  I  feel  tlinl  tho  Academy  is  greatly  indebted  to 
lh<.'-e  twfi  jjontlL^mm  for  thy  sniMi'ssfiil  (iinnner  in  wiiicli  ihcy  have 
carried  out  this  reeponaible  charge,  and  1  hope  that  we  may  be  still 
able  to  eecure  their  services  for  the  necessary  arrangement  of  the 
Museum  in  our  new  building. 

During  the  last  year  an  unusual  amount  of  labor  was  carried 
ou  in  putting  the  collections  of  the  Museum  in  the  best  condition 
for  study. 

Tlie  ornithological  collection,  which,  from  its  enormous  size,  is 
the  most  serious  charge  of  the  Curators,  has  suffered  in  past  years 
a  considerable  amount  of  damage  from  the  attacks  of  insects. 
Latterly,  much  attention  has  been  devoted  to  it,  and  we  hope 
hereancr  to  be  able  to  keep  it  in  better  condition.  During  the 
last  year  Dr.  Jamea  A.  Ogden,  Mr.  Russell  Hill,  and  Mias  Sarah 
P.  Monks,  have  been  cngBgc<l  in  arranging  the  collection.  In  this 
time  they  have  identiBc<l,  lat)clied,  and  catalogued  6900  specimens 
of  birds,  of  about  1300  species  comprised  in  38  families. 
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of  tlie  catalogue,  and  it  has  been  thought  well  to  avoid  this  as  far 
as  possible.  The  numbering  and  card  register  will  be  extended  to 
the  remaining  sections  of  the  lilirar^'  as  rapidlj'  as  possible  after 
the  rearrangement  of  the  books  in  the  cases  provided  in  the  new 
building  lias  been  perfected. 

At  tlie  meeting  of  the  Academy  held  February  16,  The 
Treasurer  announced  the  munificent  donation  by  Isaiah  Y.  Wil- 
liamson, Esq.,  to  the  Academy  of  ground  rents  to  the  amount  of 
$25,000.00  as  a  permanent  fund  for  the  use  of  the  librarj'.  It  is 
confidentl}'  hoped  that  tlie  interest  on  this  sum,  together  with 
the  portion  of  the  interest  derived  from  the  legacy  of  the  late  Dr. 
Thos.  B.  Wilson  devoted  to  the  same  use,  and  amounting  together 
to  $1800.00  per  annum,  will  be  sufficient,  not  only  to  keep  the 
library*  supplied  witii  the  current  scientific  literature,  but  also  to 
enable  the  Library  Committee  to  secure  from  time  to  time  the 
many  veiy  desirable  books  of  an  earlier  date  which  are  still  want- 
ing in  most  of  the  departments.  It  will  be  perceived  that  269 
additions  to  the  library  have  been  already  derived  from  tlie  I.  V. 
Williamson  Fund.  The  most  notable  of  these  additions  is  a 
complete  set  of  Curtis'  Botanical  Magazine,  which  was  long  most 
earnestl}'  desired  by  the  society.  It  may  be  well  said  to  consti- 
tute a  com])aratively  complete  botanical  library  in  itself. 

A  number  of  answers  to  the  applications  for  deficiencies  sent 
last  year  to  corresponding  societies  have  been  received  since  my 
last  report,  and  in  many  cases  tlie  volumes  applied  for  have  been 
sent  to  the  Academy.  I  have  great  pleasure  in  acknowledging 
the  obligations  of  the  society  to  Mr.  Wm.  S.  Vaux,  who,  during 
his  recent  visit  to  Europe,  lost  no  opportunity  of  pressing  our 
wants  upon  the  attention  of  the  oflicers  of  such  societies  as  he 
had  an  opportunity  of  visiting.  We  have  received,  in  conse- 
quence, valuable  contributions  from  the  Academy  of  Sciences  of 
Bologna,  of  Naples,  of  Bruxelles,  and  from  the  Zoological  Society 
of  London.  I  have  also  been  advised  of  the  early  sending  of  a 
valuable  series  of  volumes  of  the  Comptes  Rendus  of  the  French 
Academy,  in  which  the  library  has  been  deficient  since  the  death 
of  our  benefactor  Dr.  Thos.  B.  Wilson,  and  which,  together  with 
parts  of  the  Annales  des  Mines,  and  other  desiderata,  have  been 
secured  directly  through  the  agency  of  Mr.  Vaux. 

The  thanks  of  the  Academy  are  also  siKJcially  due  to  Mr.  Rath- 
mell  Wilson  for  the  liberal  donation  of  170  volumes  from  the 
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library  of  his  brotlier,  the  late  Dr.  Thos.  B.  Wilson.  Some  of 
tlicse  were  already  in  tlie  possession  of  the  Academy,  Imt  the  f  ol- 
lection  contaius  many  valuable  works  not  bcfoi'e  in  the  librnry, 
while  most  of  the  duplicates  are  in  better  condition  than  the  coi)ie3 
on  our  shelves. 

All  of  which  is  respectfully  submitted. 

Edward  J.  Nolan,  Librarian. 


REPORT  OP  THE  CURATORS  FOR  1815. 
The  Curators,  in  presenting  their  usual  annual  report,  t 
the  important  fact  that  the  new  building,  erected  for  the  Academy 
at  tbe  corner  of  19th  Hnd  Race  Sts.,  is  so  far  completed  as  to  be 
ready  for  tbe  reception  of  its  collections.  Indeed,  the  removal  of 
the  Museum  from  the  building  we  now  occupy  was  commenc-ed 
on  the  2d  of  November  and  was  completed  tbe  last  week.  It  is 
proiTOsetl  shortly  to  commence  the  removal  of  the  Library,  and  the 
Curators  anticipate  having  our  new  hall  ready  for  the  future 
meetings  of  the  Academy  early  in  January  of  the  coming  year. 
The  removal  of  tbe  Museum  was  carried  on  with  unexpected 
rapidity,  but  with  the  necessary  care,  under  the  able  direction 
and  incessant  attention  of  two  of  my  colleagues,  Mr.  Tryou  and 
Mr.  Parker.  Indeed,  I  feel  that  the  Academy  is  greatly  indebted  to 
these  two  gentlemen  for  the  successful  manner  in  which  they  have 
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The  alcoholic  specimens  generally  of  the  Museum  have  been 
looked  over  by  Mr.  Parker. 

The  alcoholic  collection  of  mollusks,  myriapods,  spiders,  etc., 
comprising  about  500  jars,  have  been  arranged  and  labelled  by 
Mr.  Parker. 

All  the  crustaceans,  amounting  to  upwards  of  1050  species, 
have  been  identified,  neatly  arranged,  labelled  and  catalogued  by 
Mr.  Parker  and  Mr.  Tryon. 

The  collection  of  ochinoderms  has  been  properly  arranged  and 
labelled  by  the  same  gentlemen. 

All  the  specimens  received  during  the  year  have  been  deposited 
in  their  proper  phices  and  labelled. 

The  Botanical  Committee,  Messrs.  Meehan,  Burke,  and  Redfield, 
and  Miss  Bodlej'  and  Dr.  Leffman,  have  continued  their  labors  in 
the  arrangement  of  the  Herbarium, 

The  contributions  to  the  Museum  during  the  yesir  are  as 
follows : — 

Mammals. — A  Giraffe;  a  Virginia  Deer;  a  Rock  Kangaroo, 
Petrogale  penicillata;  a  Porcupine,  ITysti'ix  javanicus ;  a  young 
Lion  ;  2  Sciurua ;  2  Paiixi  galeata;  Macacus  nemestrinus;  Gerco- 
pifherus  aabseus :  and  a  Sapajou.  Presented  by  the  Philadelphia 
Zoological  Society. 

A  Japanese  Dog,  from  Dr.  W.  S.  W.  Ruschenberger ;  a  Howling 
Monkey,  Mj/cefefi^  U.  S.  of  Columbia,  from  Wm.  M.  Gabb ;  a  Mary- 
land Marmot,  from  Dr.  Harrison  Allen  ;  and  a  small  mammal  from 
Fung  Chow,  China,  from  Wm.  M.  Capp.  Eleven  human  skulls 
were  presented  by  Dr.  William  H.  Jones,  U.  S.  N. 

Birdi^. —  Grax  carunculafa^  S.  America;  Red-breasted  Pigeon, 
Phlofjaenas  cruenta;  Philippines;  Gasarca  variegata^'S.  Zealand; 
and  Porphyrio  martinica.  Presented  by  the  Philadelphia  Zoolo- 
gical Society. 

Fifteen  specimens,  9  species,  of  bird  skins,  mostlj^  from  Gua}''- 
mas  and  La  Paz,  and  another  collection  of  28  bird  skins,  from  the 
Pacific  coast.     Presented  by  Dr.  Wm.  H.  Jones,  U.  S.  N. 

A  Gray  Duck,  Ghaulelasmus  sfreperus^  from  C.  W.  Matthews, 
and  an  Ostrich  egg^  from  S.  C.  McClure. 

Reptiles^  Amphibians^  and  Fishes. — An  Alligator.  Presented  by 
the  Philadelphia  Zoological  Society. 

Two  small  bottles  with  reptiles ;  three  additional  species  of 
reptiles,  and  33  specimens  of  19  species  of  fishes,  from  the  Pacific 


JhMfflfc  A  1«|S  adlMllMi  «r  tettny  fc.*!!.,  of  Sl  Pomlngo, 
MBfrfriBf  UM  ipHlBMB  of  ■ollwfci,  skd  i4S  ipMniiwaa  of  £1 
ipMlH«rMnta.   PiMirtm  liy  wmh»  M.  0»bU 

fltnwil  iwllinttn—  rf  Jwili  ftw  thm  —rt  piu  near  VltioeciUowB, 
PUmIwiIhii,  AjiHtowa,  aad  Qlanbato,  Hvw  Joreoy,  con(>rUing  • 
MWlaiU  <tf  i|MelMM  of  wrtAnn,  aad  tc«Ui  of  sbariu  of  the 
§M«)k  ''■■~— ,  Otodaa,  Omhwodow,  Osjlltina,  and  GaJeocerdo ; 
■bo  tMth  «(  PilrtK  MyBoUrii,  aad  KnJhHu.;  tbe  «u>nu  of 
HtotlophorM  ud  OoaloRlijMAaH;  to  »MiUiiD,  fragrarata  of 
tarda  ahJIa,  ef  Maaawraa  aad  ottv  laurtan  buiM-s,  iknna] 
jTatii,  boaaa  ^  taalk  of  woaodUM,  ah:.  S(woJiiieu  al»a  of 
Bdaaailaa,  Aaaooltaa,  Oatna,  aavaral  gn«-trt>(<«Ml>,  8|>siuiKti>. 
«!«.  PwaMtod  bgrCoLT.  IL  Bijaa.  There  wpr«  liluwise  pn>- 
aaolad  1^  tta  aaaa  gBotla^aa,  aoma  fcaill  fltbei,  molluakA,  and 


A  aaall  ooUaotkM  at  ikaik  taath  aad  n  cctAnnui  rili,  ttom 
AMtjn^B.0.    Pnaealad  b]rB.T.Aban,  Dirunsti  Col.  Bryui. 

A  aoUaetlaa  ftfaaraatj^Ta  fiwaOa,  tnm  the  vk-UiUy  nf  Lexinjt- 
toa,  Booa  Oo,  lUU  vaa  ptfaaaotad  bj  Dr.  W.  !>.  n<iu:hin^«. 

AooOaattoaoftetj^MtlbaaOatllKMaCalironiith  <*u  prnaealad 
^  8anh  P.  Xoab. 

A  eoOaaliaa  of  taath  aad  'mtabra  at  afcnHc*,  from  Ji»Mty  TL, 
S.  C,  and  a  collection  of  poat-pliocenc  foasila,  from  tbe  coast  of 
Cuha,  were  presented  by  Mr.  JoLn  Ford. 

OtliiT  amult  collectiona  and  single  sitecimcna  of  funsils  were 
presented  t.y  I'r.  S.  C.  l)e  Hcsy.  W.  W.  Jeffcris,  J.  IJ.  PiUingham, 
Alfi-ed  (i.  Uakur,  Jolin  M.  Ilartinan,  Joscpli  I*.  Hazard,  C.  J. 
Ilardt^kopf,  Josi']>l)  Krall  and  Dr.  F.  L.  Gault. 

From  the  Otn(;o  MuBt'um,  Dnncdin,  N. '/..,  there  was  received 
a  eoUei'tion  of  ItoiiCH  of  I>inorniH,  in  cxeliange. 

From  tlic  Museum  of  the  Janlin  dcs  Plantes,  I'ariR,  there  was 
also  received,  in  exchange,  a  collection  of  casts  In  plaster,  of  vcrie- 
Itriitc  fossils. 

I'laiifn. — One  hnndre<l  and  eighty-nine  8|>eeies  uf  plants,  collected 
in  Ihf  Sierra  Nevadji.  Cnlifornin,  by  Lenimim,  were  presented  by 
Messrs.  John  II.  Ueilflcld.  John  S.  Ilainos,  and  Thomas  Meehan. 

A  collection  of  I'arry's  plants  of  Wyoming  and  of  Soutbein 
Utah  of  1M73-T4  was  presents)  by  Wm.  H.  Dougbertj-, 
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and  a  small  collection  of  shells,  from  Bermuda,  presented  by  Mr. 
Janney. 

Articulates. — A  case  containing  a  line  collection,  mainlj'  of 
lepidoptera,  with  a  few  neuroptera,  from  the  coast  ranges  at 
Rockingham  Bay,  nortiieast  coast  of  Queensland,  Australia.  Pre- 
sented by  Dr.  John  Belisario,  of  Sydney,  N.  S.  Wales,  through  Dr. 
McQuillen. 

Many  specimens  of  species  of  crustaceans,  besides  Carpilius 
maculatua ;  two  species  of  barnacles  ;  a  small  collection  of  isopods 
and  insects.  From  various  localities  of  the  Pacific  coast,  and  pre- 
sented by  Dr.  Wm.  II.  Jones,  U.  S.  N. 

A  bottle  of  insects,  from  Ooromia,  Persia.  Presented  by  a 
missionary',  Rev.  G.  W.  Coan,  through  Mr.  I).  D.  Willard. 

Three  vials  with  insects,  from  Nebraska.  Presented  b}'  Lieut. 
W.  Ij.  Capenter,  U.  S.  A. 

Ocf/poda  rhomt)ea :  several  spiders  and  centipcds ;  several  species 
of  ants  ;  and  parasites  from  a  monke}',  a  field-mouse,  a  hawk,  and 
a  beetle,  from  Old  Harbor,  Costa  Rica.     Presented  by  W.  M.  Gabb. 

Libinia  canaliculata^  Cape  May,  N.  J.,  from  Rev.  R.  B.  Port ; 
an  Astacus,  Chester  Co.,  from  Dr.  H.  Allen;  Epeira  riparia^ 
Philadelphia,  from  Miss  Withers;  a  Mole-cricket,  California,  from 
Miss  Monks ;  and  a  wasp's  nest,  Haddonfield,  N.  J.,  from  Miss 
Mary  Kirb}'. 

Rndiate.ii  and  Protozoans. — A  collection  of  echinoderms,  holo- 
thurians,  ophiurians,  and  star-fishes ;  an  actinia,  a  coral,  a 
gorgonia,  and  several  species  of  acalephs ;  from  the  Pacific  coast. 
Presented  by  Dr.  W.  H.  Jones,  U.  S.  N. 

Five  species  of  corals,  one  star-fish,  and  five  species  of  sponges, 
from  Bermuda.     Presented  by  Mr.  Janney. 

Eleven  species  of  corals  and  an  Echianthus  rosaceus^  from 
Florida.     Presented  by  W.  W.  Calkins. 

A  collection  of  British  sponges :  Orantia  compressa^  Isodictya 
rnrinns^  I,  infundWuliformis^  Chilina  oculata^  and  Halichondria 
pnnicea.     Presented  by  the  Liverpool  Free  Public  Museum. 

Two  species  ophiurans  and  one  other  echinoderm,  from  Aspin- 
wall,  and  a  coral  from  the  coast  of  Costa  Rica.  Presented  by 
Wm.  M.  Gabb. 

A  fine  specimen  of  Hrterocentrotus  mammillatus^  from  the 
Pacific.     Presented  by  J.  H.  Redfield. 
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IWIlMiritf ;  snil  a  «-otlirctitin  of  Ixiwi  anil  arrowi,  trom  nat  nt  t 
Pavidc  IsIm,  prvwiitvil  by  I)r.  Wm.  II.  Junvs,  U.  &  N. 
Reapwtrulty  »ubiiiltte<l  by 

Chairman  of  the  Citralart. 


RErOBT  OF  RKCORDKR  OF  BIOLOUIOAL  AND 
MICROSCOPICAL  SECTION,  1816. 

In  ]>re«rntiDg  tu  till*  Revtioo  Ibt^nontuil  Report  of  tke  Rflconlcr, 
1  ftm  grfttilivd  to  tic  aMc  to  ninko  it  n  iur<re  record  of  »cicntiSo 
(«tie*rcli  acinnlljT  Hcoumpliahed ;  and  bolievv  no  hare  ample  osiue 
fnr  iDHiunI  rflMtstiou  iu  the  fuct,  that  no  siu^te  meeting  tlirougb- 
uuttliBvi'Br  liaa  pit>Nc<l  williDiit  Ui  written  nr  oml  CdinninDica- 
tinn,  Itlnctruled  iu  every  iDalnoce  mvc  one  by  b|hwIiuimi3  uf 
i&icro*c«|Mi*  mirk. 

At  th«  drat  tupotlng  in  181n,  l>r-  J.  O.  Hunt  tnatla  a  very  luter- 
esllng  comiDunlcntion  iipou  tko  subject  nf  AmpliOetfl  Tor  tka 
iiticro*CA|>v,  }iivli>g  a  b)»lt>ry  of  the  apparatus  ■■id  demo lul rating 
tlic  rioiIp  of  employ m en t  otid  A{K>vlnl  mWnntai^.  At  the  Fvbm- 
ary  meetint;,  I>r.  J.  0.  Mnnia  nmti  btx  flnbcirats  Tc|K>rt  u|iih) 
,i|  and  /q  itbjiittlves,  full  aliHtratrls  iif  whiob  liave  tieeu  alnce  nr- 
|>rlol«sl  Iu  tlie  "Ciiicliitiati  Medii^al  Ncw&,"  mud  in  tltu  "  Lomlon 
McHithly  &l)erotcn|ilcn1  Journal.'''  In  March  an  infttraotWc  article 
on  "The  mlafnterpretatfon  of  appearances  ander  the  microscope," 
by  Mr.  Charles  Sloddcr,  of  Boston,  Mass.,  a  corre«|H>ndeiit  of 
the  Section,  was  read  and  afterwards  appeared  in  the  columns 
of  the  "Phila.  Medical  Times."  At  the  next  meeting,  Dr.  Carl 
Seilcr  produced  an  important  pa|>er  on  the  "  Photographic  en- 
largement of  microscopic  objects,"  illustrated  by  numerous  pho- 
toj;rapbs  taken  with  an  ingenious  camera  of  hi.s  own  constrnction, 
which  he  also  displayed.  In  -May,  an  cxhaunlivG  article  on  the 
"  I'liyKiulogieal  action  of  hemlock  and  its  alkaloids,"  was  pre- 
sented l>y  Dr.  H.  C.  Wood,  for  It.  F.  Lantenbacli,  M.D. ;  and  Dr. 
J.  U  Hunt  exhiljite<l  some  of  liis  cxiiuisitc  |>reparations,  of  io- 
jectcd  intestinal  villi  of  the  rabbit,  and  Pacinian  bodies  from  the 
mesentery  of  the  cat,  giving  minute  directions  fur  following  hia 
method  of  mniiii>u1nti(>n.  At  the  firHt  meeting  nfler  the  summer 
vntiition.  Dr.  Hunt  showed  some  Kcctious  from  the  Iiranch  of  a 
[n-ar  tree  alfecled  with  "black  rot"  or  "fire  blight"  which  gave 
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A  collection  of  plants,  from  Giiadaloupe  Island,  off  Lower  Cali- 
fornia, was  presented  by  John  H.  Redfield  and  Wm.  M.  Canby. 

A  collection  of  plants  from  Vera  Cruz,  was  presented  by  Chas. 
Mohr,  of  Mobile,  Ala. ;  another  from  California  and  Nevada,  was 
presented  by  Dr.  J.  W.  Metcalf;  and  one  of  eleven  species  of  algse, 
of  California,  was  presented  by  Miss  Sarah  P.  Monks. 

Single  botanical  specimens  were  presented  by  Dr.  Robert 
Bridges,  Botanelly  &  Co.,  G.  Schrader,  J.  S.  Lippincott,  and  Dr. 
J.  L.  LeConte. 

Minerals. — A  meteorite,  which  fell  Feb.  12,  18T5,  near  Home- 
stead, Iowa,  was  presented  by  C.  W.  Irish,  Iowa  City. 

A  large  and  magnificent  specimen  of  ameth3'st,  from  Thunder 
Bay,  Lake  Superior.     Presented  by  W.  S.  Bissel. 

Idocrase,  Orange  Co.,  N.  Y. ;  two  arkansites,  Magnet  love. 
Ark. ;  martite,  Digby  Neck,  N.  Scotia ;  apatite,  Nassau ;  pyrite, 
Bannat ;  and  calcite,  Cornwall.     Presented  by  C.  S.  Bement. 

A  large  pebble  of  limpid  quartz,  from  Siberia.  Presented  by 
Joseph  Jeanes. 

Melanosiderite,  chesterlite,  jefferisite,  and  halite,  from  Chester 
and  Delaware  Co's.  Presented  bv  W.  W.  Jefferis. 

Native  silver  and  argentite,  argentite,  and  pyrargyrite,  Guana- 
jnata,  Mexico.     Presented  by  Dr.  A.  B.  Carothers,  Saltillo,  M. 

A  small  collection  of  minerals  from  Fritz's  Island,  near  Read- 
ing, Pa.,  and  a  specimen  of  samarskite,  from  Mitchell  Co.,  N.  C, 
were  presented  by  Joseph  Willcox. 

Other  minerals  were  presented  as  follows : — 

Five  specimens  of  cinnabar,  St.  John's  Mine,  Solano  Co.,  Cal., 
and  lignite  from  Alaska,  by  Dr.  Wm.  11.  Jones;  malachite,  from 
Australia,  by  Dr.  J.  Belisario;  stilbite  on  gneiss,  Frankford,  Pa., 
by  John  Ford;  arkansite  on  quartz,  by  Dr.  Beadle;  several  iron 
ores  from  York  Co.,  Pa.,  and  Essex  Co.,  N.  Y.,  by  John  M.  Hart- 
man ;  fossil  wood,  Cecil  Co.,  Md.,  by  J.  Ryder;  agate  pebbles, 
Texas,  by  Lieut.  A.  C.  Mackley ;  lignite,  Costa  Rica,  by  Wm. 
M.  Gabb;  peat,  New  Jersey,  by  John  Cooper;  bog  ore,  Edg- 
mont,  Del.  Co.,  by  A.  B.  Mitchell ;  limonite  with  impression  of 
recent  snake  skin,  Carroll  Co.,  Ya.,  by  Mr.  Huey  through  Dr. 
James  Darraeh;  opalized  wood,  Nebraska,  bj'  Swarthmore  College; 
and  sulphur,  California,  by  Miss  Sarah  P.  Monks. 

Miscellaneous, — Tapa  cloth,  Feejee  Is.,  presented  by  Dr.  John 
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Belisario ;  and  a  collection  of  hovia  and  arrowR,  from  one  of  the 
Pacific  Isles,  presented  by  Dr.  Wm.  H.  Jones,  U.  S.  X. 
Respectfully  submitted  by 

Joseph  Leidy, 
Chairman  nf  the  Curalom. 

REPORT  OF  RECORDER  OF  BIOLOGIOAL  AND 
MrCROSCOPICAL  SEOTIO.V,  1875. 

In  presenting  to  this  Section  tbe  annual  Report  of  tlie  Recorder, 
I  am  gratified  to  be  able  to  make  it  a  mere  lecord  of  scientific 
research  actually  accomplished  ;  and  believe  we  have  ample  cause 
for  mutual  felicitation  in  the  fact,  that  no  single  meeting  through- 
out the  year  has  passed  without  its  written  or  oral  eonimunica- 
tion,  illustrated  in  every  instance  save  one  by  specimens  of 
microscopic  work. 

At  the  first  meeting  in  1815,  Dr.  J.  G.  Hunt  made  a  very  inter- 
estiug  communication  upon  the  subject  of  Amplifiers  for  the 
microscope,  giving  a  history  of  the  apparatus,  and  demonstrating 
the  mode  of  employment  and  special  advantages.  At  the  Febru- 
ary meeting,  Dr.  J.  C.  Morris  read  his  elaborate  report  upon 
s'b  '*"''  S5  objectives,  full  abstracts  of  which  have  been  since  re- 
printed in  the  "  Cincinnati  Medical  News,''  and  in  the  "  London 
Monthly  Microscopical  Journal."  In  March  an  instructive  article 
^interpretation  of  appear, 
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rise  to  a  discussion  on  parasitic  disease;  in  November,  Dr. 
Richardson  read  a  paper  on  "Improved  method  of  applying  the 
micro-spectroscopic  test  for  blood  stains,"  demonstrating  its 
application  to  a  spot  of  blood  only  yjj  of  an  inch  in  diameter; 
and  our  present  December  gatliering  is  marked  by  the  valuable 
article  of  Dr.  Carl  Seller  on  "  Microscopic  Photography  with 
High  powers,"  to  which  we  have  just  listened  with  so  much 
interest. 

The  greatest  triumph  of  the  year  was  of  course  the  Annual 
Exhibition  of  microscopes,  microscopic  specimens,  and  apparatus, 
which  was  given  in  the  Hall  of  the  Academy  on  the  4th  of  Octo- 
ber last.  Under  the  chairmanship  of  Dr.  J;  L.  LeConte,  this  dis- 
play was  eminently  successful,  and,  being  witnessed  and  appre- 
ciated by  a  large  audience  of  ladies  and  gentlemen,  has  doubtless 
in  some  measure  contributed  to  raise  our  parent  Academy  in 
popular  estimation.  Indeed,  I  think  that  the  obvious  illustrations 
under  our  microscopes  at  these  Exhibitions,  of  every  day  uses  to 
which  science  is  applied,  constitute  valuable  means  of  convincing 
the  communit}-  at  large  that  our  labors,  our  objects,  and  our  aims 
in  the  stud}'  of  the  natural  sciences,  are  practical  and  utilitarian; 
instead  of  being,  as  too  many  still  believe,  chiefly  theoretical  and 
speculative. 

All  of  which  is  resi>ectfully  submitted. 

Jos.  G.  Richardson,  Recorder, 


REPORT  OF  THE  RECORDER  OF  THE 
CONCHOLOGICAL  SECTION. 

The  Recorder  of  the  Conchological  Section  reports  that  during 
the  year  ending  Dec.  21st,  a  number  of  donations  to  the  museum 
have  been  received,  all  of  which  have  been  labelled  and  arranged. 
For  list  of  these  see  the  Report  of  the  Curators  of  the  Academy 
of  Natural  Sciences.  The  marine  shells  of  the  Swifb  Collection, 
which  had  been  placed  with  Dr.  0.  A.  L.  Morch,  of  Copenhagen, 
for  identification,  have  also  been  received,  but,  as  there  was  no 
room  for  them  in  the  cases,  they  have  not  been  unpacked.  All 
the  alcoholic  specimens  of  roollusks  have  l)een  relabelled. 

For  numerous  additions  to  the  Library  see  report  of  the  Libra- 
rian of  the  Academy. 
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Dining  the  year  papers  have  been  accepted  am)  published  in 
the  Proceedings  of  the  Academy  aggregating  120  pages  text  and 
24  plates,  as  follows  : — 

Win.  G.  Binnc;,  114  pages  text  and  21  plates. 

James  Lewis,  4    "  ''      '■      1  plate. 

T.  A.  Oonrad,  1  page        "      "      1      " 

Win.  M.  Gabb,         1     "  "      ■■      I      " 

By  a  resolution  adopted  at  a  special  meeting  of  the  Section  held 
April  2T,  last,  three  thousand  dollars  were  subscribed  to  the 
building-fund  of  tlie  Academy,  and  this  amount  has  been  paid  to 
its  Treasurer;  and  by  another  resolution,  adopted  at  the  last 
meeting  of  the  year,  the  sum  of  $500  was  appropriated  towards 
defraying  expenses  for  shell  cases  in  the  new  museum  building. 

The  officers  of  the  Section  for  1876  are  as  follows : — 

Director        .        .        .        .    W.  8.  W.  Ruscheuberger,  M.D. 

Vice-Director        .        .        .    Geo.  W.  Tryon,  Jr. 

Recorder       .         .         .         .    S.  Raymond  Roberts. 

Secretary       ....    Rev.  E.  R.  Beadle. 

Librarian  and  Conservator     Edw.  J,  Xolau,  M.D, 
Respectfully  submitted  by 

S.  R.  Roberts,  Recorder. 


The  election  of  Officers  for  1876  was  held  ii 
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Publication  Committee    .    Jos.  Leidy,  M.D., 

Wni.  S.  Yaux, 
Geo.  W.  Tryon,  Jr., 
W.  S.  W.  Riischenberger,  M.D., 
Geo.  H.  Horn,  M.D. 

Council   .         .         .         .     R.  S.  Kenderdine,  M.D., 

Edw.  S.  Whelen, 
Robt.  Bridges,  M.D., 
Geo.  H.  Horn,  M.D. 

Finance  Committee.        .     Aubrey  H.  Smith, 

Wm.  S.  Vaux, 
Robt.  Bridges,  M.D. 


ELECTIONS  DURING  1875. 

MEMBERS. 

January  26. — J.   M.  Patterson,   Dr.   Alex.   Muekle,  Wm.  V. 
McKean,  Nicholas  Lennig,  Chas.  A.  Young,  H.  J.  Fagen. 

February  23 J.  Towers  Penny  packer,  Peter  F.  Rothermel, 

Chas.  E.  Hall. 

March  30. — Mrs.  Caroline  G.  Taitt,  Miss  Rebecca  Gibson,  Jacob 
P.  Jones,  James  S.  Mason,  Geo.  Cochrane,  U.  S.  N.,  Wm.  H.  Castle. 

April  2*1, — Ellicott  Fisher,  J.  S.  Alexander. 

May  25 John  M.  McGrath,  M.D.,  J.  Warner  Edwards,  F.  Odin 

Horstman,  Wm.  G.  Piatt,  Miss  Mary  Jeanes,  Miss  Anna  T.  Jeanes, 
Wm.  Williamson,  M.B.,  Charles  Sumner  Williamson. 

June  29. — Isaac  Hinckley. 

July  2t. — Howard  A.  Kelly,  George  Milliken,  Jas.  B.  England. 

August  31 — Wm.  Wallace  Goodwin,  Adolph  W.  Miller,  M.D., 
Rev.  H.  C.  McCook. 

September  28. — Samuel  G.  Lewis,  Eugene  Santee,  M.D.,  Stephen 
Greene. 

October  16. — William  M.  Davis,  Jr.,  B.  F.  Stephenson,  M.D., 

U.S.N. 

November  30. — J.  B.  Knight,  EUiston  P.  Morris,  R.  Shelmer- 
dine  McCombs,  M.D.,  John  C.  Boyd,  M.D.,  U.  S.  N.,  Eli  K.  Price. 

December  28. — Wm.   Stevenson,   Beulah  M.  Rhoads.   George 
Wood,  H.  C.  Humphrey,  Joseph  H.  Roach. 
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ifay. — J.  W.  Iiairtoa,  in  r*f*nl  to  pablic«tioH 

Prof.  P.  V.  HsTden.  in  relation  to  iialilii'slluiu  of  <] 
(b«  TerrltoriM. 

Ci.!.  T.  M.  llTran  mii)  M.  C.  Cook.  Mrrnll;  wrkunvl 
Doticft  of  nlwlioo  M  «)rrp»p"V«lfniii. 

Anittic  Kncict.v  of  Japan,  with  pahljcfttfooi. 

KflDJ|(I.  BAhmwdic  ijcwlU^haft  il«r  WisAcniichafWii  tn 

Die  NBturfiiiiKlieiiile  f  tvwIlKliari  in  Ilanxig ; 

T»lo  Oollfp' ;  »0Trr»llj  ockuDirlcdging  recrjpt  of  paMicntioni 

A.  T.  Ua*bom.  IHrcclur  of  Ilic  Oiihinntal  ('oanninioo,  iotlB 
Ihitn  Thoa.  J.  WrigbL  j_ 

JuHt. — J,  R.  iloft,  ID  relation  to  Ilelinintliu|iha^  I^"M^| 

Cjms  'rUomaii,  in  rrlatioo  to  jiricc  of  Proc«c«liD|p».  ^H 

Wm,  M.  WiUon,  iriili  rcaigiiation.  ^ 

IjoeilR  rhiloaophical  and  Literary  i^oriotjr ; 

Ru^al  OnigTaiibical  Socict;  of  t^indon  :  seTiimriy  ackoowli'dgi 
of  pulilicatinn*. 

Ihrl  KonKDlign  nnnkc  VidmwkabwB-Selnhah  i  Tfamningprn  ; 

Acatltinio  Romaic  dnSrirucr*.  cic*  Iictir««cl  ilen  tIpaax-AriB  de 

Ute  Kalwrlirhe  AkadaniioilKr  Wiawnxohaftcn  ku  Sflen;  wvnml 
MiriDg  rroripl  of,  and  nccompanjinic  pablicalion*- 

K.  k.  Eoologiitch-bolaniiitiu  litwIUchnn,  Winn  ; 

Wq  Pollirhia ;  wvcrallj'  with  publlcationi. 

A.  MoKl.  rritni  \m  Uuni-v,  Frnncv,  with  rrfi'rvn^rt!  tii  a  priw  C| 
and  I'ulitjiral  tfclrum. 

JWy.— P.  P.  CarpcnlCT,  in  relation  to  fucilitic*  Tor  stody 

Dvr  Vcrcin  fdr  Natnrw.  CniorbaltaDg  im  Hambarif,  irith' 

BiHtcoi  HoclDty  of  Natural  Iliatory  ) 

Literary  and  Pbilowiphical  liociely  of  Liicrpool : 

Biaex  Instiltite.  Halcffl; 

(^uillLMDiua  Inatilutlou,  Wat-bington; 

Huj'al  Society  of  TMnia<ita  i  K'Tcratly  lur  know  lodging 
tluna. 

Au0wl.~li.  Miiivt,  in  rxplanalion  of  priisc  t«iny. 

C.  W.  Iriib,  acr»m|ianyinii  a  piecit  of  Ihn  lova  molvoritB. 

Kdw.  Brrllinud,  with  caany. 

lilaliatical  Society  of  Lundiiii,  aL-knowlodging  rMoijit 

SrpUmbtr. — Lintiaai)  Society,  London,  ackDowledging 
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Hawmic  Aeadeny.  Hilton,  Florida,  de«iriaK  publicAlluM.  - 
HuMn.  Poricr  aiul  Cualea.  PUIaildphia.  reqOMUnf  inlbmuitioi 
Academy. 
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COKRESPONDEXGE  OF  THE  ACADEMY. 

For  1875. 

Jajiuari/.'~S.  N.  I5rnyn.  with  proposals  for  exchange  of  specimens. 
Le  Secr^tairc-Arcliiviste  tie  la  Soci^t^d'Agricullure,  d'Histoire  Naturelle 
ct  des  Arts  utiles  de  Lyons,  acknowledging  receipt  of  publications. 

G.  M.  Barnes,  on  behalf  of  the  San  Diego,  Cal.,  Society  of  Natural  History. 

February. — Die  Naturforschende  Gesellschaft  in  Berne,  acknowledging 
receipt  of  publications. 

Miss  M.  C.  Montfort,  desiring  exchange  of  specimens. 

Die  Schweizerische  Gesellschaft  flir  die  gesammten  Naturwissenschaften, 
Bern,  acknowledging  receipt  of,  and  transmitting  publications. 

University  of  the  State  of  New  York; 

Die  Naturforschende  Gesellschaft  in  Zurich ;  Soci6t6  des  Sciences  Na- 
turelles  de  Neuchatel ;  severally  acknowledging  receipt  of  publications. 

Gesellschaft  zur  Befdrderung  der  gesammten  naturwissenschaften  in  Mar- 
burg ; 

Die  Kaiserliche  Akademie  der  Wissenschaften,  Wien; 

La  Soci6t6  des  Sciences  de  Finlands ;  all  transmitting  publications. 

March. — F.  H.  Pipes,  with  information  in  regard  to  a  mastodon. 
Alex.  AVilcocks.  acknowledging  receipt  of  notice  of  election  as  member  of 
a  committee. 
A.  J.  Siler,  acknowledging  election  as  correspondent. 
Dr.  F.  Fayrer,  acknowledging  receipt  of  notice  of  election  as  correspondent. 
Literary  and  Philosophical  Society  of  Liverpool ; 
Bergens  Museum,  Norway ; 
Linnean  Society,  London ;  severally  acknowledging  receipt  of  publications. 

April. — J.  L.  Lyons,  in  regard  to  a  rattlesnake. 

W.  "VV.  Hollenbush,  acknowledging  receipt  of  notice  of  election  as  corre- 
spondent. 

Directeur  du  Jardin  Imperial  dc  Botanique,  St.  Petersburg,  with  publi- 
cations. 

Die  Gesselschaft  der  naturforschende  Freunde  zu  Berlin ; 

Nassauischcn  Vereins  fUr  Naturkunde,  Wiesbaden ; 

Buffalo  Society  of  Natural  Sciences ; 

Lyceum  of  Natural  History  of  New  York ; 

Smithsonian  Institution,  Washington  ; 

Kssex  Institute,  Salem ;  severally  acknowledging  receipt  of  publications. 


ADDITIOXK  TO  UUBAKY. 


ADDITIONS  TO  THE  LIBRARY  18U. 


.M«rl,  J.  J,     Rrpart  in  rcrnrrnr^  tr)  Iha  Canal  to  connect  the  Chnap«akc 

and  Obin  Cftnal  with  the  t'll?  of  lialtimi>re.     IS3A.     Wubinftoa. 

Krotn  the  Enginiwr  iJepvtin^ut, 
Aitaffli'x  Cijuiribiitian  tu  CoucbologT,  Kos.  I.  3-7.    lUtbmcU  WllaoQ. 
Allen.  Ilarrlwn.  Stodict  In  the  Fa.ci«l  Ik^ion.    t>hil»Hnlr<hia.  The  Avlbor. 
A\ltu,  .1.  A.     Niilni  on  lltn  Mamniali  or  ponionii  nf  KanMU,   Uolarftdo. 

Wrnmiiiit.  and  Utah.    Ilcnrv  Whnalland. 
Amtnal  itcport  (Tw<>nti«tb)  of  tlie  Ilcurd  ot  Dircctoni  of  the  Lehicb  Yall«7 

Knilnuid  Cuiuimny  tu  ihu  MtuckhoMi^n.  Janoary  lU,  187.V     Th« 

Cum  pan;. 
AtttmalRi-iiortofibol.ibnriMiorConKrcM.Wuhington.  1S'4.  Tlic  Antfa«r. 
Aikiiuon,  -Ivibn.    A  OompiMidJum  of  tbv  Ornitbolnfrir  of  OriMt  Britain,  irltli 

B  n'ri-tcniv  111  tbc  Analom;  %ai  I'hynlolug;  of  Itinlit.     Londoa.    S. 

K.  Haldrmaa. 
AndebcrlK  »lii|n-<>  ot  Uukla.     RatUmell  WIIrod. 
AQghcj'.  Prof  numaGL    CatuloKoo  or  ibo  Flora  of  Npbrashft,  pBhUnhed  bf 

tlie  UiiivcrBity  of  Nobnuka.     Linroln,  |S"ft.    Jo«.  Willrox. 
Itkird.  H.  1-'.    Ilnilcd  Statci  CommiMion  of  Kivh  and  PUlirrie*.    Pkrt  II. 

IU-i>ort  of  tbv  ComminaioDer  for  1B~2  and  1873.    WaahiogUto.    Tfce 

Author. 
Balfour,  I'cof.    The  Botanist's  Ci»n.[ifinIoii.    Kdinborgb.     rnnhoMid. 
Bou^rofl.  II.  II.    The  Native  Rocra  of  the  PnciflcSUlM.  Tot  11.  Civilisid 
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Buwna,  Mariano.  l>atu«  poreJ  Ettudio  de  In  Rocaa  MtcoMicoi  de  Uoaieo. 
Me»i«»,  1ST5.     Tlw  Authnr. 

The  Aothor. 

Boetial.  Frederick.  Euaji  on  Political  Economy.  London.  12mo.  Cobden 
Club. 

Bate  A  Wcstwood'i  History  of  British  Bcssite-Eyed  Crustacea,  pp.  64-400 
Rathmetl  Wllion. 

Becker.  Bernard  H.    Scientific  London.    New  York.    Pnrchosed. 

Becker,  I^thar.  Der  BanemUbak  eine  Pflanse  der  AlUn  WelL  The 
Author. 

Bedrlaga,  Jacqnes  v.  Ueber  die  Entttehnng  der  Farben  bei  den  Eidcchsen. 
Jena.  IHT4.     I.  V.  WitliamMn  Fund. 

Bentbam,  Ueorge.  Handbook  of  the  Britiih  Flora.  2  vols.  London,  Idfi.V 
Purchased. 

Bentlej.  Kobt.     A  Manual  of  Botany.     187.1.     I.  V.  Williamson  Fund. 

Bergb,  Dr.  Itud.  Iteisln  im  Archipel  der  Philippinen  von  Dr.  C.  Semper. 
2e8  Thcil  Wiuenschaftliche  Reaultaie.  'Jes  Band.  Halacologliwhe 
UnteraacbDngen.  IX  Heft     Wciabaden,  187S.     Wilson  Fund. 

Berkley.  Itev.  M.  J.  Onllinea  of  British  FuDgology.  1860.  I.  V.  William- 
son Fund. 

Bemardi'a  Galatea  et  Fiscberta.     Rathmell  Wilson. 

Bemardi'a  Monograpbie  dn  Genre  L'onna.     Ratbmell  WilMn. 

Bella  and  Marlinati's  HolloKhi  di  Vcnete.     Batbmell  Wilosn. 
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October. — Belfast  Naturalists*  Field  Club,  with  publications. 
Beuj.  Y.  Marsh,  with  donations  to  museum. 

November, — Wm.  S.  Schofield,  with  request  for  title  conferred  on  members. 

Saturday  Evening  Post,  with  request  for  cut  of  new  building. 

University  Library,  Cambridge ; 

Leeds  Philosophical  and  Literary  Society ;  severally  acknowledging  re- 
ceipt of  publications. 

Die  Naturforschende  Gesellschaft  zu  Halle ; 

Der  Zoologisch-Mineralogische  Verein  zu  Regensburg;  severally  with 
publications. 

December. — K.  Zittel,  of  Munich,  and 

W.  Peters,  acknowledging  election  as  correspondent  of  the  Academy. 

Societd  Adriatica  di  Scienze  Naturali  in  Trieste ; 

Kduigliche  Universitats  Bibliothek  zu  Wurtzburg ; 

K.  UniversitUts  und  Landes-Bibliothek,  Strassburg ; 

Smithsonian  Institution,  Washington ; 

Soci6t6  Hollandaise  des  Sciences  k  Harlem ; 

Yale  College,  New  Haven ;  severally  acknowledging  receipt  of  publica- 
tions. 

Die  Bibliothek  der  k.  Bayerischen  Akademie  der  Wissenschaften,  MUnchen, 
acknowledging  receipt  of,  and  transmitting  publications. 

Directeur  du  Jardin  Imperial  de  Botanique,  St.  Petersburg ; 

L'  Inst.  Royale  Meteorologique  des  Pays-bas  k  Utrecht ; 

K.  Universit'dtsbibliothek,  Wurtzburg ; 

Dorpater  Natur.  Gesellschaft ;  severally  with  publications. 

Which  is  respectfully  submitted  by 

E.  D.  COPE, 

Corresponding  Secretary. 
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Curtu,  J.  T..  aud  C.  K.  A,  OornVreckvr.    Haudboeh  dor  Zoologic.    let  Baud. 

II.  miric.     PnrchaiKd. 
CaUlognp  of  Bonlco  niidod  to  the  Librnry  of  Oonirwiw,  1 H73.   Tho  Librarian. 
Cntaluguc  of  riiuita  ootlcctcd  in  tlie  vtan  lMTl-2-3.  with  ileicriptian*  ol 

Dew  sptcies.     U.  S,  Gcol.  Snrv.  of  Ter.  Dt-ji.  of  Intrriar. 
C«mIIiu.,  Ur.  M.  E.     OuUiDM  t.f  lie  Kvoluiiou  Philosophy.    New  York. 

Piircbft)>n]. 
CeufUM  of  the  MulrAN  Pw»M!(inc,v.    Tolit.  I.  and  11. 
C«nsus  of  the  Bcmbav  ['rcsidnncy.     VaIx.  t.  and  II.    Hndru  and  Bomb&jr, 

1H74-B.    The  (JovMnmi-nt  or  India. 
Circulnni  of  lururniBtiou  i>r  tho  Uun-au  of  Ediic»U(W.     Noa.  l-«,  1976. 

Wanhliigtou,     Ili>)iaflinont  of  lat^rlor. 
ClapKredo  and  l.suhmann'B  iDfntonis  and  Rhiaopoila.    S  *ola.  41o.    lUUt- 

mell  Wilwn. 
CUr1i,  W.  H.    ObwrTationi  ou  the  Pbenmniniit  of  rinnt  Life.    Ilottoa. 

Thn  Author. 
Olifl.  Wm,    Nolke  op  the  Mcnlb^riuni  brouirht  rrom  Sduoo*  Ajn*  lij 

WiMidbliie  PariRh.    l^udon.     Prof,  linldeman, 
Cooke,  O.  n.     Annnnl  Report  of  thi?  Slate  t)ci>lod#t  of  New  Jerwy.  l»T4, 
Cooke.  Jo»iab  P.,  Jr.    Mnlanmidfritv,  etc.    'Ilic  Anthor. 
Cooke.  U.  0.    fVi^i.  their  Maturn  and  Umm.    Kditcd  by  Rev.  H.  J.  B«rk«- 
ley.    New  Vork.    Purcbwieil 
Same.    The  Aatlior. 
Copc.K.  I>.    CoD«cl«ii«Dt«in  KToliiUon.    rhiladelphio,  I87S.   The  Author. 
Uepartniont  of  intrrinr,  Rrporl  of  IJnitird  Htntm  Onnloi^ical  SnrTny  oT 
T«rritoriw.    V.  V.  Uayden.     Vol.  II.    The  Vertehrau  of  llm  Vn- 
Inccmm  t'uniiationM  of  tbi>  WaL     Waahincton.  167S,    The  Anthor. 
On  tbt?  C'ntaceonB  aiiit  Tertiary  Kept  Ilia  and  Piaho.    NovoiubcT.  \^10. 
On  TUrw  FXlinct  Axtacl  front  the  Preah-waief,  Territory  of  Idaho. 

riecombcf  16,  IB7n. 
Od  time  Rpccicaof  Pythanomorpba  from  the  Uretacvotw  Itode  of  Kaoiaa 

and  New  Mexicu,    Irewinber  IR,  1^70. 
NoU;  of  itome  Ctetaccoui  Vi-rlebrnta  in  the  State  Agricultural  College 

tif  Knii«M.     October  20,  1h71. 
Oil  l!uIIiiiiodoii,.iiiiAlir,,l  lifF,its,^f  rii^-TLhiie-,     Jjiiiunrv,  I-7'>. 
Third  Bccoant  of  New  Vertebrata  frooi  Bridger  Kocene  of  WyOTning 

Valley,  1872. 
On  Bome  Eocene  Hammala,  obtained  by  Haydcn's  Geological  Sorvey  of 

1872-73. 
On  two  new  PeriModactylea  from  the  Bridger  Eocene,  1871. 
The  extinct  Yerlebrala  of  North  Carolina.     The  Author. 
On  some  new  Foatil  UngulaU.    The  Anthor. 
Report  on  the  Vertebrate  Paleontology  of  Colorado.    WaBblngton. 

The  Anthor. 
SynopsiH  of  (he  Vertebrata  of  the  Miocene  of  Cnmberland  County,  N.  J. 

The  Author. 
Systematic  Catalogue  of  the  Vertebrata  of  the  Eocene  of  New  Mexico, 
collected  in  1874.    The  Author. 
Cones.  Elliott.     Abttract  of  Rcaulta  of  a  Stndy  of  the  Uenera  Oeoroya  and 
Thoniomys.     Wathington.     The  Author. 
Birdi  of  the  Northwest.    Wa»hington.     Departraent  of  Interior. 
Department  of  Interior.  United  Htates  Geological  Sarrey  of  tbe  Terri- 
torie*.     BirdB  of  the  Northwest :  A  Handbook  of  the  Ornitbolory  of 
(he  region  drained  by  the  HisMuri  River  and  Its  tribntariea.    \\  ash- 
ington.    The  Department  of  tbe  Interior, 
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Binney's  Conchological  Writings  of  Say.    Rathmell  Wilson. 
Binney,  W.  G.    Notes  on  American  Land  Shells.    Vol.  II.,  Part  III.    Bur- 
lington, N.  J.     G.  W.  Tryon,  Jr. 
Bischoff 's  Lepodosiren  paradoxa,  1840.    Rathmell  Wilson. 
Bland,  Thos.    Notes  on  certain  Terrestrial  Mollusks,  with  Descriptions  of 

New  Species.    The  Author. 
Bleeker,   P.    Atlas  Ichthyologique  des  Indes  Orientales  Neerlandaises. 

Liv.  27.    Amsterdam.    Wilson  Fund. 
Boddaerfs  Tables  des  Planches  Enlumiuees.    Folio  Manuscript.    Rathmell 

Wilson. 
Boeck,  Prof.  Dr.  W.    Erfaringer  om  Syphilis.    8vo.    Christiania.    The 

Author. 
Undersgolser  Angaaende  Syphilis.    4to.    Christiania.    The  Author. 
Boies,  A.  H.    Catalogue  of  the  Birds  ascertained  to  occur  in   Southern 

Michigan,  1875.    The  Author. 
Boisduval    et  Guen6e,  MM.     Suites  k  Buffon.     Insectes  L^pidopteres. 

Tome  1.    Texte  and  Planches,  1  Liv.  1874.    Wilson  Fund. 
Bolton,  H.  C.    Proceedings  of  the  Centennial  of  Chemistry.    Philadelphia, 

1875.    H.  C.  Bolton. 
Bonney's  Geology.    1874.    I.  V.  Williamson  Fund. 
Bourguignat,  M.  J.  R.    Monographic  du  nouveau  genre  frauQaise  Montes- 

sieria.    Wilson  Library. 
Mollusques  noveaux  litigieux  ou  peu  connus.    5-9  Fasc.    Rathmell 

Wilson. 
Bowden,  Rev.  J.    The  Naturalist  in  Norway.    London.    Purchased. 
Bowerbank,  J.  S.    A  Monograph  of  the  British  Spongidae.    Vol  III.    Ray 

Society  Vol.  for  1874.     Wilson  Fund. 
Brewster,  William.    Some  Observations  on  the  Birds  of  Ritchie  County, 

West  Virginia.    The  Author. 
British  Encyclonajdia,  Ninth  Edition.    Vols.  1  and  2.    Purchased. 
Broadhead,  G.  C.   Report  of  the  Geological  Survey  of  the  State  of  Missouri, 

including  the  field  work  of  1873-74,  G.  C.  Broadhead,  State  Geologist. 

The  Survey. 
Broca,  Paul.    Revue  d' Anthropologic  publi6e  sous  la  direction  de  M.  Paul 

Broca.     Tome  3me.    The  Editor. 
Bronn,  Dr.  H.  G.    Klassen  und  Ordnungen  des  Their-Reiches.    6er  Band. 

V.  Abth.  4,  5,  6,  7,  8  Lief.    Leipzig,  1874-5.    Wilson  Fund. 
Brot,  M.  A.    Description  du  Nouvelles  esp^ces  de  M^laines.    Rathmell 

Wilson. 
Brlihl,  Carl  Bemhard.    Zootomie  aller  Thierklassen  fUr  Lernende  nach 

Autopsien.    Atlas,  Lief  I.,  II.  and  III.    Wien,  1874.    Purchased. 
Brunton,  T.  Lauder,  and  J.  Fayrer.   On  the  Nature  and  Physiological  Action 

of  the  Poison  of  Naja  tripudians  and  other  Indian  venomous  snakes. 

Parts  1,2,  3.    Dr.  Fayrer. 
Brush,  George  J.  Manual  of  Determinative  Mineralogy.  New  York.  I.  V. 

Williamson  Fund. 
Brusina,  Spiridion.    Fossile  Binnen  Mollusken  aus  Dalmatien  Kroatien  und 

Slavonien.    Augram.    The  Author. 
Buckland,  Frank.    Logbook  of  a  Fisherman  and  Zoologist.    8vo.    London, 

1875.    I.  V.  Williamson  Fund. 
Buckley,  S.  B.    First  Annual  Report  of  the  Geological  and  Agricultural 

Survey  of  Texas.     Houston,  1874.    The  Author. 
Campana,  Dr.    Recherches  d' Anatomic,  de  Physioloeie  et  d'Organog6nie 

pour  la  determination  de  Lois  de  la  Genese  et  de  PEvolution  des  Es- 

pecfes  Animales.    Paris,  1875.    I.  V.  Williamson  Fund. 
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Bkbwf .  LohIr.    Rrgoncratlan.  or  the  pKWrralJoa  of  Organic  Mulenka. 

8»1cin,  Wi.    Tlio  Anthor. 
Bjhm,  T.  ).'.     (Mv!>\agiA  Afinra  i  Of  a  Sketch  of  tiio  Ontvolnir;  nf  nirdt 

3  roU.  and  Sapnlcmcnt  L.  II.    Sat.  1.3.3.    I.  V.  Willianwon  Pnoil, 
Vhjnr.J.    The  RtiynlTigt^r  ufBuuga),  hill  Lir«  and  Ucatli.    Lundun,  18'3. 

The  Anihor. 
fWilMM.     Tablt«ai    Sjrilcmatiques  iks  ADim&ox  Mollunqoea.      Puta. 

lUtbaiGll  WitRon. 
Pliwob,  Dr.  0.    Die  Vogcl  Ort-Afrifca«.    Uip«iy.  1870.     I.  V.  WnUwii«on 

FuhK,  Jobn.    Outlines  nt  Cotsaic  Phlliwophv.    2  tqU.    HmUhi.  1S7&.    I. 

V.  WUU>m*fn  Foud. 
Ftinyth,  JRini-«  Vf.  and  F.  I).  OrniiU    llf\iorX  of  aa  EipcilitiuD  up  Ihe  Tel- 

lomtonr  River,  modp  in  lWT-\.    War  OcpaTtmonU 
Franuin.  Dr.  Sfttnocl.    Curioiui  I-'ocu  cnnccniint;  Mtui  and  Kntnrc.    Pwt 

Ht^ot>IllL    'llio  Authur. 
Vnxttt.  Peni/ur,  Jr.    Tableit  fur  the  detenu  in  allon  of  MlnenU*,  trarvikltd 

from  thn  Oernuui  of  Wetibacli.    The  Tntiudalor. 
FriedlftDikT'a  Calalo^e.    Boriiii,  l^Tt.    The  Pnbliohcn. 
KrledinAnn.  Alexander.    OlHcicllcr  It«ri<-ht  Ub«r  du  Marine  wbcwii  auf  dcr 

WHlBUMtsllnn^,  1A73.     Aeo.     Vionoa.     The  Antlior. 
Frle*'  Lichraet  Art:l<ii  Kuropa  UnMnlandiaiiu'j  haati'iiiia  i:i>mitj.    nalbmcll 

Wll.on. 
nomeolel,  E.  de.    Etedea  sur  1m  MicroMaires,    Vuc  2.     Park.    I.  V. 

WIlIlaiDtinn  Pniid- 
Fuwenbrrg"!  KrilWmilbeti.  ISfil.     Rathmcll  Wibon. 
Galton.  Franci*.    KaKliRhmcn  of  i^icncc;  their  Nature  and  Nartnrv.    N»w 

York.     Purchased. 
GftDnett.  Ileiir}',    U*t  of  P.lcvaljou)  priacipallTiuthnt  portion  <-flha  United 

StMim  «Mt  uf  the  MiMilMlpp£  UiTer.    Third  EdlUon.     Waahlngwii. 

Department  gf  Interior. 
Garliclt.  Tbeodstiii.     A  Trvatim  on  the  ArliRcial  Pn>|iagatloD  of  FliK 

Nnw  York.    Piirchaiwd. 
Ilarnian,  A.  W.     !>c»rriplio(i  of  a  nuir  iprcipn  of  NorUi  Amrricnn  Strpeot. 

On  the  Skates  (Rajn)  of  the  Eastern  Coaat  of  the  United  States,    The 

Anibor. 
Uauies'  HollaMiaes  de  I'Agenais.    R.  Wilson. 
Oaoltierios'  Index  Testarum,  IT42.     R.  Wilson. 
Oegenbanr,  Carl.  Morphologiscbes  Jahrbnch.   ler  Band,  ler  Heft   Leipiig. 

Porch  aaed. 
GerTaia,  Paul.    Zoologie.    Tome  III.    No.  5.    Paris.  1674.     Pnrcbased. 
Giebel,  Dr.  C.  G.    I'besaDroi  Oroithologia.    4er  Halbband.    Leipzig,  1ST5. 

I.  V.  Williamson  Fund. 
Glover,  Townsend.    Maanscript  Notes  ffntn  mj  Joamal.  nr  lIlnttratioDH  of 

Insects,  Native  and  Foreign.    Diptera,  or  two-winged  Flies.     Wuh- 

iogtOD.  D.  C,  1874.    The  Author. 
Goette,  Dr.  Alexander.  Die  Entwickelaogsgesehichto  der  Unke.    1  vol.  8\o. 

and  alias.    Parchaied. 
Gordon.  George.    The  Pinetom.    Second  Edition.    London.    Purchased, 
tjould.  J.     Monograph  of  Toucans.     Rathmell  Wilson. 
(Iran'  MoUnsfiues  de  J'lsfere.     Rathmell  Wilson. 
Graf,  Aia.     Reriiion  of  the  Genua  Sympboricarpas.     The  Author. 
Grsf,  Oeor^  Robert    Hand-List  of  Genera  and  Species  of  Birds,  dis- 

tingniihing  thoee  contained  in  the  British  Moicum.    Part  111.    Lon- 
don, 1871.     L  V.  Williamson  Fund. 
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A  List  of  the  Birds  of  New  England.    Henry  Wheatland. 

United  States  Northern  Boundary  Commission,  Natural  History,   No.  1. 

On  the  Muridae.    The  Author. 
Cox,  E.  T.    Sixth  Annual  Report  of  the  Geological  Survey  of  Indiana, 

made  during  the  year  1874.    Indianapolis,  1875.    The  Author. 
Cr6pin,  FranQois.    Description  de  quelques  plantcs  fossiles  de  TEtage  des 

Psammites  du  Condroz.    Bruxelles.    The  Author. 
Croll,  James.    Climate  and  Time  in  their  Geological  Relations.    London, 

1875.     L  V.  Williamson  Fund. 
Dana,  J.  D.     Appendixes  to  Dana's  Mineralogy,  I.,  II.    I.  V.  Williamson 

Fund. 
Manual  of  Geology :  treating  of  the  principles  of  the  science  with  special 

reference  to  American  Geological  History.    Second  Edition.    Pur- 
chased. 
Notice  of  the  Chemical  and  Geological  Essays  of  S.  S.  Hunt.    The 

Author. 
On  Dr.  Koch's  Evidence  with  regard  to  the  Contemporaneity  of  Man 

and  the  Mastodon  in  Missouri.     The  Author. 
On  Serpentine  Pseudomorphs  and  other  kinds,  from  the  Tilly  Foster 

Iron  Mine,  Putnam  County,  New  York.    The  Author. 
Zoophytes.     1838-42.     Rathmell  Wilson. 
Darwin,  Charles.    Insectivorous  Plants.   New  York,  1875.    I.  V.  William- 
son Fund. 
Davies,  Thomas.    The  Preparation  and  Mounting  of  Microscopic  Objects. 

Second  Edition.     London.    I.  V.  Williamson  Fund. 
De  Buch's  Petrifications  recueillies  en  Am^rique.    1839.    Rathmell  Wilson. 
De  Borre,  A.  P.  de.  Notes  sur  des  Empreintes  d'Insectes  fossiles  d^couverts 

dans  les  Schistes  Houillers  des  Environs  de  Mons.    The  Author. 
De  Quatrefages,  A.    Natural  History.     New  York.     Purchased. 
De  Saussure,  Henri,  et  Julius  Sichel.    Catalogus  specierum  generis  Scolia 

8vo.     Geneva.    The  Authors. 
De  Saussure,  Henri.     Notice  Biographique  sur  Edward  Reni  Claparede. 

Geneva.     The  Author. 
Desor,  E.  et  L.  Favre.    Le  Bel  Age  du  Bronze  Lacustre  en  Suisse.     Paris, 

1874.     Purchased. 
Dodel,  Arnold.     Die  Neuere  Schopfungsgeschichte  nach  dem  gegenwartigen 

StAnde  der  Naturwissenschaften.     Leipzig.    Purchased. 
Dorhn,  Anton.    Der  Ursprung  der  Wirbelthiere  und  das  Princip  des  Func- 
tions wechsels.    Geneologische  Skizzen.    Leipzig.    Purchased. 
Drouet's  Mollusques  Marines  des  Isles  Azores.     Paris,  1858.    Rathmell 

Wilson. 
Nayades  de  la  France,  1852-57.    Rathmell  Wilson. 
Dumeril  et  Bibron.    Suites  k  Buffon.    Reptiles  Planches.    Rathmell  Wilson. 
Dunbar,  Jas.    Essays  on  the  History  of  Mankind.    Second  Edition.    8vo. 

London.    Prof.  Haldeman. 
Dunker's  Mollusca  Japonica.    18G1.    Rathmell  Wilson. 
Dunker  and  Zittel.     Palaeontographica.    20er  Band.    8e  Lief.    2e  Abth. 

6e  Lief.    21er  Band.    6er  Lief.    22er  Band.  6e  Lief.    Cassel.    Wil- 

son  Fund. 
Dupuy's  Mollusques  du  Gers.    Rathmell  Wilson. 
Drysdale,  Dr.  John.    The  Protoplasmic  Theory  of  Life.    London,  1874. 

I.  V.  Williamson  Fund. 
Dybowsky's  Krebsc  aus  dem  Gruppe  der  Grammariden.    Published  by  the 

Entomological  Society  of  Russia.    The  Society. 
Edinburgh  Encyclopaedia.    American  Edition.    21  vols.    Howard  Potts. 
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Elsberg-,  Louia.    RcgcDcratton.  or  the  preservation  of  Orgaoic  Molecules. 

Salem,  1874.    The  Author. 
Eyton,  T.  C.    Osteologin  ATium  ;  or  a.  Sketch  of  the  Osteology  of  Birds. 

2  vols,  and  Supplement  I.,  ri.    Nos.  1.2,  3.    I.  V.  Williamson  Fund. 
Fayrer,  J.    The  Boyal  Tiger  of  Bengal,  his  Life  and  Death.   London,  18"5. 

The  Author. 
Femssac.     Tableaux    Systematiques  des  Animaax  Mollusqucs.      Paris. 

Bathmell  Wilson. 
FiDach,  Dr.  0.    Die  Vogel  Ost-Afrikas.    Leipzig,  1870.     I.  V.  Williamson 

Fund. 
Fiske,  John.    Outlines  of  Cosmic  Philosophy.    2  vols.    Boston,  1875.    I. 

V.  Williftmson  Fund. 
Forsyth,  James  W,  and  F.  D.  Grant.    Report  of  an  Expedition  up  the  Tel- 

lowstooe  River,  made  in  1875.    War  Department. 
Fraacis,  Dr.  Samuel.    Curious  Facta  concerning  Man  and  Nature.    Part 

Second.    The  Author. 
Frazer,  Pereifor,  Jr.    Tables  for  the  determination  of  Minerals,  translated 

from  the  German  of  Weisbach.     The  Translator. 
Friedlander's  Catalogue.    Berlin,  1874.    The  Publishers. 
Friedroann,  Alexander.    OEIicieller  Bericht  Uber  das  Marine  wessen  auf  der 

Weltansstellnng,  1873.     8vo.     Vienna.     The  Author. 
Fries'  Lichenes  Arctoi  Europa  Qroenlandiaque  hactenus  cogniti.    Rathmell 

Wilson. 
Fromentel,  E.  de.    Etudes  sur  les  Microzoairea,    Faec.  2.     Paris.    I.  Y. 

Williamson  Fund. 
FUrstenborg's  Kriiizmilben,  1861.     Eathmeli  Wilson, 
tialton,  Francis.    Englishmen  of  Science ;  their  Nature  and  Nortnre.    Nen 

York.    Purchased, 
Qannett,  Henry.    List  of  Elevations  principally  in  that  portion  of  the  United 

States  west  of  the  Mississippi  River.    Third  Edition.    Washington. 

Department  of  Interior. 
Garlick,  I'heodatns.     A  Treatise  on  the  ArtiGcial  Propagation  of  Fish. 

New  York.     Purchased. 
Garman.  S.  W.     Description  of  a  new  species  of  North  American  Serpent. 
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Gray.  J.  E.    Obituary  notice  of. 

List  of  the  Books,  Memoirs,  and  Miscellaneous  Papers  by  Dr.  John 

Etlw.  Gray.     The  Author. 
Grube's  Ausflug  nach  Triest  und  dem  Quarnero.     Rathmell  Wilson. 
Guide  to  Belfast  and  the  adjacent  Counties.     Prepared  by  the  Belfast  Na- 
turalists* Field  Club.     The  Society. 
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ddpUia.    From  the  »;itv. 
HntUvKDt,  WUIIadi  8.   Imiiim  Miuc'ornm.  Happlemrnt  (PoathBmoni).  Cm*> 

brldfv.     PurehftKid. 
Stfodtor,  Merman.     Lcpidnpwm,  Rhopaloowpji  and  H«trnx«rca.    No.  12. 

IlinuJiiijt.  Pb.    Till;  .\alluir. 
Strubuvitr,  m.  Kilward.    Uelier  ZellbiMuiiK  ■">'!  ZeUthdlanr  Jeu,  18TK. 

I.  T.  Willimiwu  Fnnd- 
SmnlL'hrut,  Fr.    Coai)  d'<Kil  «nr  la  DUtrlbutioD  gtograpfaiiiae  den  lieptUn 

na  MrxiqD?.    llm  Anthor. 
TbMlintd'i  Cttlntoicoo  »f  .'HnlU  of  IlindtMtiui.    nnthnicll  WilMm. 
TbornKm,  J.    Tbu  titraiu  of  Malacca,  Indii-Uhioa,  otid  t!hina.     Ne«  Yorlc. 

VarvhniteA. 
'rnScird.  F.  W.  I'.    Amphionuna,  »u  la  Vuu  ilu  Moude  ie»  MuutagnM  <le  \» 

Sp«ii».    Tho  Aathor. 
AiDpliiitrama,  uo  U  Vav  da  Monde,    'it  Notice.    Zoricb,  \>i'&.    Tbo 

Aatbor. 
Tfiidall,  Jubo.    t^annd.    3d  fditioo. 

tiU  Id-L'tures  un  Liirhi.     Dvlivurol  in  America  in  1871-73.    2d  cditioa. 

London.    I.  V  WiUi»inio(i  Fond. 
Van  lh>Drden  and  Gprvais.  &IU.     0«t«o|frapbie  dn  Cttac^  viTtots  ct  foo- 

illm.    *r«xt  and  plBt4«.    Ut.  12  and  13.     Pari*.    Wilson  Pnad. 
Van  drr  Hocvcn,  J.     ('alnlnEno  ilr  la  I'liltbrc  Oollcction  dr  C'r&nn  provo- 


I 


VanM'.ljl, 


,t  tU-  Ffu 


Ijf 


11"^'.     ll.'tumM.l„.Z,.,imii',livr«,..i-,v,-|.(.nv,.(,  Hoi-,.  V.„iM..lil 
D.F.  L.  VonSchlechUDdal.    Her  Jahrg.  1853.    Berlin.    C'haa. 
F.  Parker. 
Vati  Tollenboreo  S.  C.  Snellen,  Pinacographie.    I.    S'Oravenhage.  1875. 

WiboD  Fnod. 
Veilen^DB  Joannti,  De  Plantei  AKTptiU  PaUrii,  1638.    8.  S.  Haldcman. 
T ilia's  Dispoaitio  GoDchylianun.     Kathmell  Wilaon. 
Waller,  Horace.  The  Laat  Joaroali  of  DaTid  Livingatone  in  Ceatral  AMca. 

New  York.    Pnrchwed. 
Warren,  G.  K.    An  Essay  concerning  imporUot  pbysical  reatnrea  exhibited 
in  the  Valle;  of  the  Hianeaota  Rifer  and  apon  their  significance. 
From  ibe  Engineer  Department. 
Preliminary  Report  of  bxploration*  in  Nebraska  and  Dakota,  in  tbe 
jean  1855-56-57.    Reprint.    Wathington,  1875.    Engineer  Dcpart- 

Wattel.  C.  R.    De  I'Utiliti  d'lntrodnire  la  S«ricuUnre  i  la  NoaTelle.<;al«. 

donie.    The  Author. 
Wetherby,  A.  O.     Description  of  Lepidopterons  L«rvK.    The  Aathor. 
Wheatley's  tjbelli  of  tbe  United  SUtes.     Wilson  Library. 
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Samaelson,  James.    The  Earth-worm  and  the  common  Honse-fly.     London. 
Purchased. 
The  Honey  Bee.    London.    Purchased. 

Schliemann,  Dr.  Henry.  Trov  and  its  Remains.  Edited  by  Philip  Smith, 
B.  A.     London.     Purchased. 

Schimper,  W.  Ph.  Trait6  de  Pal6ontologie  V6g6tale.  3  vols.  8vo.,  and 
Atlas  folio.     Purchased. 

Schmarda's  Geographische  Verbreitung  der  Thiere,  1853.  Imperfect.  Kath- 
mell  Wilson. 

Schlegel,  H.  Museum  d'Histoire  Naturelle  des  Pays  Bas.  lie  Livr.  Leide. 
Wilson  Fund. 

Schmidt,  Adolf.    Diatomaceen.    Berlin,  1874.    Wilson  Fund. 

Schmidt,  Dr.  H.  D.  On  the  Development  of  the  Smaller  Bloodvessels  in 
the  Human  Embryo.    The  Author. 

Schmidt,  Oscar.  The  Doctrine  of  Descent  and  Darwinism.  New  York. 
Purchased. 

Schrauf,  Dr.  Albrecht.  Atlas  der  Krystal-Formen  des  Mineralreiches.  I.- 
IV.  Lief.  Wien,  1865-1873.    I.  V.  Williamson  Fund. 

Schreiber,  Dr.  Egid.  Herpetologie  Europsea.  Braunschweig,  1875.  Pur- 
chased. 

Scudder,  S.  H.    Note  on  the  Species  of  Glaucopsyche  from  Eastern  N. 
America. 
The  two  Principal  Groups  of  UrbicolsB. 
Note  sur  VCEnf  et  le  Jeune  Age  de  la  Chenille  d'Oeneis  Aello. 
Facsimile  reprint  of  HUbner's  Tentamen  Determinationis  Digestionis 

atque  denominationis  singularum  stirpium  Lepidopterorum. 
Notice  of  the  Butterflies  and  Orthoptera  collected  by  Mr.  Geo.  M. 

Dawson. 
Entomological  notes  Nos.  III.  and  IV. 

Historical  Sketch  of  the  Generic  Names  proposed  for  Butterflies. 
The  Distribution  of  Insects  in  New  Hampshire.     Concord.    The  Au- 
thor. 

Seeley,  Harry  Govier.  The  Ornithosauria.  Cambridge,  1870.  I.  V.  Wil- 
liamson Fund. 

Seeman,  Ezra  C.    Views  of  Nature.    The  Author. 

Sellius'  Historia  Naturalis  Terebinis,  1733.    Rathmell  Wilson. 

Semper,  Dr.  C.  Reisen  im  Archipel  der  Philippinen.  2er  Theil,  VIII.  Heft. 
Purchased. 

Sexe,  S.  A.  Jaettegryder  og  gamle  Strandlinier  i  fast  Klippe.  Christi- 
ania,  1874.    Roy.  Norway  Acad,  of  Sci. 

Sibbald's  Scotia  Illustrata.     1684.    Rathmell  Wilson. 

Seidlitz,  Dr.  Geo.    Die  Darwin'sche  Theorie.    Leipzig,  1875.     Purchased. 

Sharpe,  R.  B.  Catalogue  of  African  Birds  in  the  Collection  of  R.  B.  Sharpe. 
London,  1871.    I.  V.  Williamson  Fund. 

Siebke,  H.  Enumeratio  Insectorum  Nowegicorum.  Fasc.  I.  Christiania. 
Roy.  Nov.  Acad,  of  Sci. 

Smith,  George.  Assyrian  Discoveries;  an  Account  of  Explorations  and 
Discoveries  on  the  Site  of  Nineveh,  during  1873  and  1874.  New 
York.     Purchased. 

Smith,  S.  J.,  and  0.  Harger.  Report  on  the  Dredging  in  the  Region  of  St. 
George's  Banks,  in  1872.    The  Author. 

Solly,  Samuel.  The  Human  Brain.  2d  ed.  London,  1847.  I.  V.  William- 
son Fund. 

Southall,  James  C.  The  Recent  Origin  of  Man.  Philadelphia.  I.  V. 
Williamson  Fund. 
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Moavcrw.    Itullelin  do  In  SociiU  Imptrialn  dci  NntnmlifU*  do  Mmmio- 

Aiiuffi  ISTS.  No.  3  ;  1874,  No.  4.    The  Society. 
Xouvmu  MAmotr««  de  U  tjuciiU  IiiiptriKto  iln  NaloralUtcii  dc  Mim- 

con.    Tonif  13,  I.iv.  IV..  li^Ti.    Tlic  Socitiv. 
8t  rotrnhargh.     Iloino  l^tflcktatia  KnlomologicA  RuesktD.    Vd.  IX.,  No«. 

3,4;  Vol.  X.,  No*.  1-*.     'ITio  SociPty. 


6«rif,  Topw  21,  No-  6 
Ballutiii  or  Hinaame.    Tuiue  lU,  Ntu 


4,  f) ;  Totni!  20,  Nm,  1, 3.    Tlw 


UtateDhftgt.    T^dfchhrt  <ler  NedorlamUuhe  Dierkuuilliio  VurMuigiog, 
DmI,  Jnhrg.  l»i«;  20  Afl.    The  Society. 


OoUitTt.    iUvrJftbft,'.   4i»Ilert.    UcrJabrK-    l«wivDd2e>i  UefL   Tbc 

Editor. 
SiDic,  IbM-y     lUtbmoll  Wil«on. 
IVntMKr    Kntnmoloiiincho    ZoiUcbrirt,  Iltittnw.  von  dcm  EniomoL 

Vetsia  ia  Ucrlin.     IScr  J«brg.     lea  IlcfL     Thr  (<Mirt;. 
HnnnUberivht  der  IC  1*.  Akadviiuic  der  WiMt-DebaOen  su  Btvlin  *om 

JaUre  18SU-ieT3;  8epl.,  Oct..  Nov..  Doc.,  ISTt.    Jan.,  Feb..  Mara. 

April,  Mni.  Jaiii,  VH'.l.     'Flu  Soi'icI?. 
MoiiaUcbrin  dm  V«rcLM  xnr  tkr^mlemng  Jos  Gart«nbanes,  17  Jakif. 

Thii  SiKipty. 
SilxuDBlxiricbtA  dcr  (iuwllMhtin  Natnrfondiondor  Frcoodc  ko  Barltn 

AO*  dctn  Jabre  1S74.    'the  ^ucietj. 


Arebiv  fUr  Hikroekopische  Anatomie.     Her  Band ;  2es,  3es,  4es  Heft. 

Bonn,  IHTS.    Supplemeot  HefL     PorchaMd. 
BnanKbweig.    Arebiv  fUr  Anthropologie.    Ter  Band,  Set  Vierteljabrsbeft, 

eer  Band,  2  Viert     pQrchaacd. 
Bremen.     Abhandlnngen  HeranigegcbeD  tod  Natonrissenscbaftlicben  Vc- 

rein  ZD  Bremen.    4  Bd.,  2  nod  3  Hen,  1874,  187i>.     Beilage,  No.  4. 

The  Society. 
BrttUD.     VerbBDalangen  dea  NatarforacbeDden  Tereiot  in   BrUnn.  XII. 

Band.    1  and  2  Hed.    Tbe  Society. 
Bnda  PeaL    Haonrian  Natural  Hiit.  Kociety.    Tenneaiettndonianfi  Koi- 

Mny.    A.  K.  U.  TermeaiettadomaQyi  Tirsnlat  V.  Ktilet,  Jan.-De«. 

1873.  Tbe  Society. 

Cavel.    Halakouologiachfl  BWtter.    Bd.  22.    Bg.  S-12.     I.  V.  Williamaon 

Fnnd. 
Same.  voli.  6-11.    Hatfamell  Wilson. 
Danaig.    Schriften  der  NatBrforechenden  GesellKbatl  in   Dansig.    Neoe 

Folge,  3eT  Band,  3ea  Heft,  1874.    Tbe  Society. 
DmrmitAdt.     NotiibUtt  dea  Terelut  (Ur  Erdkoode.    III.  Folgt,  L3  Hen, 

1874.  ThaSociatT. 
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Wheeler,  Geo.  M.  Annual  Report  upon  the  Geographical  Explorations  and 
Survey  west  of  the  100th  Meridian  in  California,  Nevada,  Utah, 
Arizona,  Colorado,  New  Mexico,  Wyoming,  and  Montana.  Depart- 
ment of  Interior. 
Preliminary  Report  upon  Reconnoisance  through  Southern  and  South- 
western Nevada  made  in  1869,  by  First  Lieut.  G.  M.  Wheeler,  assisted 
by  First  Lieut.  D.  W.  Lockwood ;  under  the  orders  of  Brig.  Gen.  E. 
0.  C.  Ord.  Washington,  1875.  Eng.  Department  U.  S.  Army. 
Progress  Report  upon  the  Geographical  and  Geological  Explorations 
and  Survey  west  of  the  100th  Meridian,  in  1872.  From  the  Engineer 
Department  U.  S.  A. 

Winchell,  Alex.    Michigan.     Being  condensed  Popular  Sketches  of  the 
Topography,  Climate,  and  Geology  of  the  State.    With  Charts. 

Wolff,  Dr.  Julius.    Untersuchungen  liber  die  Entwicklung  des  Knochenge- 
webes.    Leipzig,  1875.    Purchased. 

Wood,  H.  C,  Jr.    A  Study  of  the  Nature  and  Mechanism  of  Fever.    The 
Author. 

Zoologishe  Ergebhisse  der  Nordseefahrt  vom  21  Juli  bis  9  Sept.  1812.   Ber- 
lin, 1874.     Wilson  Fund. 

JOURNALS  AND  PERIODICALS. 

NOBWAY. 

Christian ia.    Det  K.  N.  Fredcriks  Universitets  Aarsberetning  for  Aaret. 

1871-3. 
Index  Scholarum.    1874-5.    Royal  Norway  Acad,  of  Science. 
Forhandlinger  i  Videnskabs-Selskabet  i  Christiania.    1872-3.     Royal 

Norway  Acad,  of  Science. 
Nyt  Magazin  for  Naturvidenskaberne.     9e  Binds,  3  and  4  Heft ;  lOe 

Binds,  1-4  Heft.    Royal  Norway  Acad,  of  Science. 

SWEDEN. 

Stockholm.    Meteorologisk  Aarbog  for  1870-73. 

DENMABK. 

Copenhagen.    M^moires  de  la  Soci6t4  Royale  des  Antiquaires  du  Norde. 

Nouvelle  S6rie,  1873-74.     Copenhagen.    The  Society. 
Tillaeg  til  Aarboger  for  Nordisk  Oldkyndighed  og  Historic.  Aargang, 

1873.    The  Society. 
Oversigt  over  det  K.  D.  Yidenskabernes  Selskabs  Forhandlinger,  1874, 

No.  2.    The  Society. 

BUSSXA. 

Dorpat.     Sitzungberichte  der  Dorpater  Natursforscher-Gesellschaft.     3er 

Band,  5  and  6  Heft. 
Archiv  fUr  die  Naturknnde  Liv-,  Ehst-  und  Kurlands.     le  S§rie,  5er 

Band,  4e  Lief,  7er  Band,  2-4  Lief.    1874-5.    The  Society. 
Helsingfors.    Bidrag  till  Kanedom  af  Finlands  Natur  och  Folk  ntgifna  af 

Finska  Vetenskaps-Societeten.    Tjugondeforsta  Hafte.    The  Society. 
Observations  faites  k  I'Observatoire  Magnetique  et  M6t6orologique  ae 

Helsingfors.    5me  vol.    The  Observatory. 
Ofversigt  af  Finska  Vetenskaps-Societetens  Forhandlinger  XIV.,  XV., 

XVI.    The  Society. 
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Mtrbnr^.  Schrift^oderOewtbchartn 

SitzuiigohKrichU  nf  tli«  MUM.    The  Kocict;. 
NeulimniJanliuri;.    Archiv  Am  Vvnunn  dcr  Frcnriiie  du  NntarentcliickUi  m 

Mi-ki™i.urr     I.  a,  7.  B.  li.  13.  uidWJdhfir.    Thi-8i»W 
NeQ«U<lt  &n<i  llurkhflui.    JutknBbcrlcht  An  Pullktila.    3,  4.  12.  14.  V,,  22. 

:«.    Tlie  8ocipt». 
Prague.     AnlrrinoiiiiH-tiF.  M^tnptwcho  mid  Mclisimloitbbi*  UrnW-htunpHl 
uo  dcr  K.  K.  Htnniinkrlu  eu  Frnir  im  Jahrc  1)^71.    3A  Jnhne. 
MNjfu»UM:h«  und  HL-tcuruliutiahu  Kuobiu^hlnDK'^u  an  dUT  K.  l£.  fi 

wurlK  tu  Pm^  iu  Jalin-  1^3.    The  OlNX'rraiorjr. 
HlUniiglii'rlchtciler  K.  t).  ticwIliKh&n  der  WlMen«cli«nen  In  l>r«|- 
Al<hanil1niig«n  or  itw  naimi.    187-t    6«  Foljo,  Tcr  llwid,  IhTS. 

Bcpuuliurf,'-     ('orrtM^iuiidi-nie'lilatt  ilm  Znnlo^iscli-MinuntlciKiKhpO  Vc 

lu  Rejn'Tintiur^.     lU.  11.  14.  27.  and  W  Juknc. 

AlibuniEtnh^D  iirchPHuino.    G,  7.  6  uid  lU  Hnn  IB.^6-7.V    TIii- 8iicN>^, 

Flora,  liTant^Kfhrn  vwi  dcr  K.  B.  lioUn.  Guwllkcbaft  in  Rr^anibDrf . 

Seae  Reihc.  :)2  Jahrj;.    The  SocWtf. 

Sobairiiuuiwti.     V'i>rhAndltiiiK«n  der  t^ubweiMtruehen  NaiurTarntdieadiMi  H«. 

•ulUdiun  iu  t^hutrimuM-n  ».m  IB-'iO  Aag.  1H73     SO  Jnhnx  rerMunm- 

liuiK.    Jahr«ab«Tii;bt«  lH>2-73.    The  Society. 

Blottln.    Milonioloeiwli«  ZrilDiig.  llAMMEo^hon  von  dem  BntoraolDf  itsliMt 

Vnviiic  «ii  r!lrltin.    3.'Wr  Johfg.    The  *K-i»l;F- 
titattjpin.    NooH  Jaltrliucb  fUr  NiturrdoKiC.  GiMiloaio,  uod  Pklanntolofil^ 
itiirg,  1874.    US  UcfL  ie7&.    Tbt>  Kdilur. 
WUrili;inl>vrguiob«  uotnrwiMeuiKhafUicho  Juhrrfthenih    31  Jabrg.  1>S 


Wiv 


Mall 


N'ator  (IttMC,  33i!r  liuii).    IV  KociriT. 
Biua(t|t>bcrichLo  dur  K.  .Aluidemw  ik-r  wbacmchanen.  Jfatbi-mal.  Si 

Urwiiuwa.  UUue.  Band  I  ud  2.  nud  llaad  LXVllt..  U  AMb.  V 

y  2o  Al>Ui.  111.  fi.  Se  Ablh.  I.  S.  Bund  hXIX..  U-  .M>th.  I.-I . 

a«  Abth.  I.-1I1.    IV.  ncfl  lo  AMb,  to  Band  I,SX.     I  and  II. 

ni-ri3e  Ablh.    The  Swipiy. 
JnbrbDch  dor  K.  K.  Ucgl.  Itricb»an»lalt.     Band  24,  No.  4 :  Bniid  33, 

Na.  3. 
Verhwidlarigen  of  the  nnuie.    1-4.  C~10.  12,  13. 
Ablwndlunnn  oflbe  tame.    Bud  VIII.  Hen  Nu.  1. 
Wle«bad«n.  Jikhrbacbcr  dr*  N«RMuuchcn  Vorvius  fUr  Nuturkur>do.  Jahrr. 

27-28, 1873-74.    The  Society. 
Wiirabnrf,     ArMien  tin«  dpni  ZnoloKiscti-Zooiomiwbpn  Inatltiit  in  Want- 

1.„r(-       H-rflii-p     ^-■■.>    I'mf     I'r     <'„rl    Scmp.T.      Ni«,    Ufi,   nnrl    3.r 

fiand.  le  llert.     lH7'J-74.     1.  V.  William«on  Fnnil. 
Verhandlungen    der     rhjBikal-mi'dicin,     (>e»filM'bHft     in   WUrzburg, 

Neuc  Folge.  Vlll.  Baud.     1-4  llcfl.     From  Ibe  .Society. 
^Vurz1>ur|;er  NBtarwiBKUichartlicbc  Zeitschrin.     3-6    Bund.     Kath- 

mell  Wilson. 


m 


Bern.    Mittheilnngen  der  Natarrorscbcodcn  Uesollschaft  in  Bern  nn«  dcm 

Jabre  1«7.1.     No.  812-827.     'ITie  Society. 
Uenera.     KflVmcridi  dclla  Society  dt  Letlure  c  Conrer^niione  Scientifiche 

c  d'aliri  tiocieti  educative.     Nuova  ^cric.  Disp.  6  and  7.     UtneTA. 

I(t74.     From  ibe  Society. 
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Dresden.    Jahresbcricht  des  Yereins  fUr  Erdkunde  zu  Dresden.    AVissen- 
schaftlichen  Theil  XI..  XII.    The  Society. 
Nova  Acta  Acadeiniaj  Caesareai  Leopoldino  Carolinae  Germanicae  Natu- 

nc  Curiosorum.     Tome  36.     Dresoa?,  1863.    The  Society. 
Sitzungberichte  der  Naturwissenschaften  Gesellschaft  Isis  in  Dresden. 
Jahrg,  1874.     Apr.-Sept.,  Oct.,  Dec.    The  Society. 
Emdcn.    59er  Jahresbcricht  der  Naturforschendeu  Gesellschaft  in  Eraden. 

The  Society. 
Eriangen.    Sitzun^irsberichtc  der  physikalisch-medicinischen  Societat  zu  £r- 

langen.     6  Heft.     The  Society. 
Frankfurt.  Der  Zoologische  Garten.     XV.  No.  1-16.     The  Editor. 

Jahrblicher  der  deutschen  Malakozoologischcn  Gesellschaft.    2er  Jahrg. 
Heft  I.  and  II.    The  Society. 
Freiburg.    Borichte  liber  die  Verhandlungen  der  Naturforschenden  Gesell- 
scaft  zu  Freiburg,  I.  B.     Band  1.,  pp.  499  et  seq.     Band  VI.     Heft 
II.,  III.    The  Society. 
Gera.     16er  und  17er  Jahresbcricht  der  Gesellschaft  von  Freunden  der  Na- 
turwissenschaften in  Gera.     1873-74.    The  Society. 
GiJttingen.    Nachrichten  von  der  K.  Gesellschaft  der  AVissenschaftcn  und 

der  Georg-Augusts  UniversitUt  aus  dcin  Jahre  1874.     The  Society. 
Graz.   Sitzungs-Berichte  des  Vereins  der  Aerzte  in  Steiermark.  XI.  Vereins- 

jahre  1873-4.    The  Society. 
Halle.     Abhartdlungcn  der  Naturforschenden  Gesellschaft  zu  Halle.    13er 
Bandes,  2er  Heft,  1874.    The  Society. 
Bericht  Uber  die  Sitzungen  der  Naturforschenden  Gesellschaft  zu  Halle 
ini  Jahre  1874.     The  Society. 
Hamburg.    Abhandlungen  aus  dom  Gebiete  der  Naturwissen  herausgegeben 
von  dem  Naturwissenschaftlichen  Verein  in  Hamburg.     5  Band,  4 
Abth.     1873.     6  Band,  1  Abth.     The  Society. 
.Xournal  des  Museum  Godeifroy.     Heft  VI.- VI II.     Purchased. 
Verhandlungen  des  Vereins  fUr  Naturwissenschaftliche  Unterhaltung 
zu  Hamburg,  1871-74.    The  Society. 
Hannover.  Dreinndzwanzigster  und 24er  Jahresbcricht  der  Naturhistorischen 
Gesellschaft  zu  Hannover  fiir  das  Geschaftsjahr  1872-74.  The  Society. 
Heidelberg.     Verhandlungen  des  Naturhistorischen  medecinischen  Vereins 

zu  Heidelberg.     I.-IV.     The  Society. 
Innsbruck.     Zeitschrift  des  Ferdinandeum  fiir  Tirol  und  Vorarlberg.    3e 

Folge,  19er  Heft,  1875.     The  Society. 
Leipzig.   Archiv  fUr  Anatoniie,  Physioh»gie  und  Wissenschaftliche  Medecin. 
Jahrsr.  1875.     Heft  II.-Vl.     I.  V.  Williamson  Fund. 
Journal   fUr  Ornithologie.     22  Jahrg.   Heft  III. ;   23  Jahr.   Heft  I. 

Purchased. 
Journal  de  Zoologie.    22  Jahrg.    Heft  IV.    4e  Folge.    2  Band.     Pur- 
chased. 
Mittheilungen  des  Vereins  fiir  Erdkunde  zu  Ijeipzig,  1872-3.    The 

Society. 
Zeitschrift  fUr  Anatomie  und  Entwicklungsgeschichte.      ler  Jahrg. 

1  and  2  Heft.     Purchased. 
Zeitiichrift  fiir  wissenschaftliche  Zoologie.    Band  l3.  14,  15.     Rathmell 

Wilson. 
The  same.   24es  Band,  4e8  Heft.    26es  Band,  les  Heft.    I.  V.  AVilliam- 
•  son  Fund. 
Luxembourg.     Publications  de  I'lnstitut  Royal  Grand  Ducal  de  Luxem- 
bourg.    Tome  XIV.    The  Society. 
35 
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Uarbarg.  Schriflen  der  Gesellachaft  zur  Benjrderung  der  {tMammten  Nator- 
wissenscbartCD  zu  Marburg.     Hand  10.     5-10e  Ablb. 
Sitzuiigsberichte  of  the  same.    The  Society. 
Neubrnndenburg.    Arehiv  dcs  Vereiiis  tier  Preunde  de  Naturgcscliichte  ia 

Meklenburp.     1,  5,  7,  8,  11,  12,  and  28  Jalirg.     The  Society. 
Ncastadt  and  Durkheim.    Jahresbericht  der  Pollichia.    3,  4, 12,  14, 17,  22, 

32.    The  Society. 
Prague.    ABtronomiscbe.  Magnetische  unt]  Melcorologishc  Bcohachtungen 
an  der  K.  K.  Sternwarte  zu  Prog  ini  Jahre  1B74.     3.1  Jahrg. 
Magnetische  und  Mctcorologishc  Beobachtungen  aa  der  K.  K.  Slern- 

warte  zu  Prag  in  Jahre  18 13.    The  Observatory. 
Slizangbcrichie der  K.  B.GeBellsehaftdcr  WisacnKchaflen  in  Prog  1874. 
Abhandlungeu  uf  the  same.     1874.     6e  Folge,  7er  Band,  1875.     The 
Society. 
Regfinsburg.     Correspondeiiz-Blatt  dea  Zoologipch-Mincralogiachen  Vereins 
in  Eegensburg.     10,  11,  14,  27,  and  28  Jahrg. 
Abbandlungen  of  the  same.    6,  7,  8  and  10  Heft  1856-7S.    The  Society. 
Flora,  herausgcgcben  too  der  K.  B.  Botao.  Oesellscbaft  in  Regeusburg. 
Noue  Reibe.  32  Jahrg.    The  Society. 
ScbaffhaUBen.    Verhardturgen  der  Sehwcizeriachen  Natnrforschonden  Ge- 
sellschaft  in  Schaffhausen  am  18-20  Aug.  1873      56  Jahrcs  veraamin- 
hina;.    Jabreaberichte  1872-73.    The  Society. 
Stettin.    KntoQiologische  Zeitung.  Hcransgcgeben  von  dem  Eiitoinologischen 

Vereine  zu  Stettin.    3S«r  Jahrg.    The  Society. 
Stuttgart,     Neues  Jahrbuch  filr  Mineraiogie,  Geologic,  and  Paloiotitologie, 
Jahrg.  1874.     1-9  Heft.  1875.     The  Editor. 
WUrttcmbcrgiache  naturwisseDscbartlichc  Jabrrebefte.    31  Jabrg.  1-3 
Heft,  1875.    The  Society. 
Wicn.     Denkschriften  der  K.  Akndemie  die   Wissenschnften.      Mathem. 
Natur.  Cla,s8e.  33er  Band.    The  Society. 
Sitznngsberichte  der  K.  Akadcmio  der  Wissenschaften.  Matbemat.  Xa- 
tarwissen.  Ctasse.   Band  1  and  2,  und  Band  LXVllI.,  le  Ahth.  111. 
5.  2e  Abth.  III.  5.  3e  Abth.  I.  5.   Band  LXIX..  le  Al-ih.  l.-IV. 
2c  Abth.  I.-II1.    IV.  Heft  le  Abth.  to  Band  LXX.    I.  and  JI., 
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Memoircs  de   la  Societe    de   Physique    et  d'llistoire  Naturelle   de 
Geneve.    Tome  23,  2e  Partie.     1873-74.    The  Society. 
Lausanne.     Bulletin  de  la  Societe  Vaudoise  des  Sciences  Naturelles.    2e 

S6rie.     Vol.  XIII.    Nos.  73  and  74.    The  Society. 
Zurich.   M^moires  de  la  Society  Pal6ontologique  Suisse.   Vol.  I.   Purchased. 
Vierteljahrsschrit't  der  Naturforschenden  Gesellschaft  in  Zurich.    18er 
Jahrg.,  l-4es  Heft.    The  Society. 

BELGIUM. 

Brussels.    M^moires  Couronn^s  de  TAcademie  Royale  des  Sciences,  Belles- 

Lettres  et  des  Beaux  Arts  de  Belgique.    Collection  in  4to.    Vols. 

15-22,  26,  37,  38. 
The  same.    Collection  in  8vo.  Vols.  1-4,  7,  and  23. 
M^moires  de  TAcadfemie  Royale  des  Sciences,  Belles-Lett  res  et  des 

Beaux  Arts  de  Belgique.  Vols.  15-23,  28,  29,  and  40.    The  Society. 
Bulletin  of  the  same.    Vol.  XVI.,  Pt.  1 ;    XXL,  Pt.  2  ;  XXII. ;    2d 

Series,  Vols.  1,  2,  3,  35,  36,  37.    The  Society. 
Annuaire,  1874.    Bruxelles.    The  Society. 
Society  Entomologique  de  Belgique.    Comptes  Rendus.    Serie  II.    Nos. 

6-15.    The  Society. 
Liege.    M6moires  de  la  Society  Royale  des  Sciences  de  Liege.    Tome  14me 

and  2me  Serie,  Tomes  4  and  5.    The  Society. 
Mons.     M6moires  et  Publications  de  la  Society  des  Sciences,  des  Arts  et 

des  Lettres  du  Hainant.    Ille  S6rie,  Tome  9me.    1875.   The  Society. 

FRANCE. 

Angers.    M^moire  do  la  Soci^t6  Academique  de  Maine-et-Loire.    Tome  27. 

Lettres  et  Arts.    Tome  28.    Sciences.    The  Society. 

M^moires  de  la  Soci6t6  Nationale  d' Agriculture,  Sciences  et  d'Arts 

d'Angers.    Nouvelle  Periode.    Tome  17me.     (1874.)     Nos.  2,  3  and 

4.    The  Society. 

Auxerre.    Bulletin  dc  la  Soci^t6  des  Sciences  Ilistoriques  et  Naturelles  de 

I'Yonne,  Ann^e  1874.     28e  Vol.    The  Society. 
BesanQon.     Academic  des  Sciences,  Belles-IiCttres  et  Arts  de  Besangon. 

Seance  publique  du  25  Aout,  1873.    The  Society. 
Bordeaux.     Actes  de  la  Soci6t6  Linn6enne  de  Bordeaux.     Tome  27,  2d 
Partie;  Tome  28.     3rae  S6rie,  Tome  8,  Ire  et  2me  Partie.     The 
Society. 
M6moires  de  la  Soci6t6  des  Science  Physiques  et  Naturelles  de  Bor- 
deaux.   Tome  I.,  2e  S6rie,  ler  Cahier ;  Tome  X.,  2e  Cahier.    The 
Society. 
Soci§t6  des  Sciences  Physiques  et  Naturelles  de  Bordeaux.    Ext  rait 
des  Proces-Verbaux  des  Seances.       Tome  X.,  pp.   9-19.       The 
Society. 
Lyons.     Annales  de  la  Soci6t6  d' Agriculture,  Histoire  Naturelle  et  Arts 
Utiles  de  Lyon.    4me  S6rie,  Tome  4  and  5.    With  Folio  Atlas.    2me 
I-iivr.  de  V.  Thiolliere's  Poissons  Fossiles.    From  the  Society. 
Annales  de  la  Soci6t6  Linn^enne  de  Lyon.     Tome  2me.    liathmell 

Wilson. 
Annales  des  Sciences  Physiques  et  Naturelles  d' Agriculture  et  d'ln- 
dnstrie,  publico  par  la  Soci6t6  imperialc  d' Agriculture,  etc.,  de  Lyon. 
3me  S6rie,  Tome  VIII.    From  the  Society. 
M6 moires  de  T Academic  des  Sciences,  Bellcs-Lcttres  et  Arts  de  ]    on. 
Classe  des  Sciences.    Tomes  6,  7,  15,  and  20.    Glasse  dot  ] 
Tomes  5,  6,  7, 12,  and  15.    From  the  Society. 
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MciK.    Mfimoirm  dp  ]'Ac4|iUm)o  ile  M«lz.    3d  Seric,  te-3e  Ainife,d 

OiWrrulri.     Irtl9.lti7l.    Ilic  i^ociory. 
Monlpcllirr.     AcnilrniiD  (1»  ScioniTcc  (>t  Lrttrn  da  MoDlprllwr.  i 

de  In  Svctjun  A™  BciencM.     Tome  VI.,  'into  Vanf,.  Ani 

Tnmu  VIII..  iB  Fvic.  AiiiiAu  iaT3.    Swtiun  iltt  Ucilocfiw. 

IV.,  3-fi  Pbm.    Tlie  t^ocloly. 
Orleaiu.     Mi^moircx  <h  la  Si)ci6iG  d'AffricallHiv,  SoipocH.  RtWm 

ArW  d'Ortwiiiii.    Tome  XVI.,  No.  3.    Tome  XVII..  No*,  1.! 

The  SociftT. 
Pwia.    Annftles  it*  HioH.    Tim  S^jrie.  Ire  Livr.  de  1ST&.    I'ama 

MiuutLT  uf  Pilbllc  Worlu,  Fruuc«. 
Annttlaa  diiii  BcIodcn  Gi^at«{fi<|UM.    Tome  fitne.  lor  C'nhjer. 
Aniuklw  dM  crclVDOM  NfttorallM.  6mr  S^ie.  Zoalorl«.  Tume  litr 

1-4.  Bmc  H£ru:.    Dotaniiiiic,  Tomo  XX.,  New.  3-6.  fiiu«  8^fio. 

I..  Nm.  1-fi.     Pufobovd.   - 
ArchivBi  dr  Zoolvgie  fipvrinipnlNlc  et  K^ufntte.    Tome  Sine,  Nn 

uid  4.    TooiH  'iioe,  NiiB.  1  aod  i.     Fun^tuwd. 
nnlleliti  Ue  la  ^oci^l£  Rolanltine  de  Pninoo.    Toroo  SOme,  Sowion  Bx. 

1.    TuuH  31mo.    Uavm  Rihtioftraphiuua.  U„  H.,  and  P.    Compie* 

[feudal  dm  8ci0Doe«.  n.    I'omtr  3:2nif.  Ut»,     Uvt-ne  Ilikl.,  A.     11m 

tiodety. 
Jtullolin  MRniuel'le  USuci^Uid'ArdiiiiatBUoii.   Totnu  3.  Tuiihi  9,  Xo, 

a;  3tn«:  Sorio.  Tome  2.  No.  ».    The  SdciPij. 
Jonrnat  dii  Cuodi^tlolugip.  3k  Rerie.  Tomo  XtT,,  No.  4.  Todik  XV., 

Koa.  !.:(,  H0d3. 
Unrnt,  lKrt3-G4-U.'i.    ftiilhmcil  Wition.    The  Editor. 
Jiiuruoldn  KonloBJe.     I'nr  M.  Vau\  Ucrriiiii.    Tome  lit..  No.  &.  Toms 

IV.,  N".  I.  a.  3,  and  4. 
lt«TiiR  Scipotlfiiiup  ilv  la  Pr«oc«i>i  il«  l*Gtmo|cvr.    4inn  Anof«.  No.  24, 

In  bant  Ani>«P.  No.  19.    Tbc  Kiiilor. 
Ilrvup  Mill  Mafpuiii  dr  Zwbpr.  1m;;>.     No*.  »-i  I.     Itatlimcll  Wilai 
TooUinH-.     H^ninirr*  Ar.   rAradfoiio  dcs  SeifDV.   Iiiniri|itjnti*  et   I 

Leiirva  •!•  Touluiue.     'tiur  tiitiii.    Toiue  VI.    Tti«  Swwl;. 


.'".i^ 


tlUan.    Prafci^mnia  del  R.  Initjtatn  U-chnico  Hnpcriorr  in  HiUno  nor  I'Aii- 

lui  ScoUsltco  18'4-iS,    Palilkato  por  cura  tlvl  (.'oDHiglio  aircltiro. 

The  .Socift} . 
Modeoa.  AoDuai'ioiklla.SocietAdi'i  Nnturaluii  lii  Modonn.  .Serin  1  la  Anno 

IX.    Fmc.  1  and  3.    The  Sncirty. 
NaplM-     Atti  del  Keale  [nilitulo  d'lucormgiriiimriilo  allc;  8cienM  Nalnrali 

di  Napoli.    3d  Kerie.    Tiimr  X.  nnd  XI.  lt«T.'i.    'Ilic  Sorirlr. 
Torino.    Attl  della  U.  Auulemin  dellc  arieuHi  di  Torlnu.     Vol.  IX.    No*. 

1-5.    The  Sociciy, 
Trieaie.    lIollDtUau  delf*  BocirU  Adriatlca  di  ScieDw  Natural]  lo  Trtealc 

No.  I.    1674.    Tho  SocioV- 

OBBAT  BRITAIH. 

Boiraat     Annnal  Reporl  of  ihe  Prooeeding*  of  the  IlelTiul  Naluraliiu* 
FitildCloh.  l»*3-74.    Series  11..  Vol,  1..  Pi.  I,.  IH7I>.    The  Society. 

L>i)bllo.    .loDntal  of  the  Royal  I'nhlin  tfociety.     Vol.  II..  111.,  and  No.  ii. 
The  (wiely. 
JoQftial  of  the  Royal  (leof^phical  SocJetr  of  Irelhiid.     Vol.  It.,  Pari* 
1.  -i.  3.     Vol.  111.,  Part  3.    Thf  Society. 
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Journal  of  the  Royal  Geological  Society  of  IrelaDd.    Vol.  XIV.,  Part 
I.    The  Society. 
Edinburgh.    Froccedings  of  the  Royal  Society  of  Edinburgh.  Session  1873- 
4.    No.  87. 

Transactions  of  the  same.    Vol.  27,  Part  II.     The  Society. 

Transactions  and  Proceedings  of  the  Botanical  Society  of  Edinburgh. 
Vol.  XII.,  Part  I.    The  Society. 

Transactions  of  the  Botanical  Society.   Vol.  VII.,  Parts  1.  2.   Vol.  IX., 
Part  2.    'J'he  Society. 
Glasgow.    Proceedings  of  the  Philosophical  Society  of  Glasgow,  1874-75. 
Vol.  IX.,  No.  2. 

Transactions  of  the  Geological  Society  of  Glasgow.  Vol.  I.,  Parts  1, 
Vol.  III.,  Parts  1,  2,  and  Supplement,  Vol.  IV.,  Parts  1,  2,  3,  Vol. 
v.,  Parti.  The  Society. 
Liverpool.  Proceedings  of  the  Literary  and  Philosophical  Society  of  Liver- 
pool, No.  28.  The  Society. 
London.  Curtis*s  Botanical  Magazine.  Vols.  I. — 100,  1790-1874.  I.  V. 
AVilliamson  Fund. 

Gervillea.  A  Monthly  Record  of  Crvptogamic  Botany  and  its  Litera- 
ture.   Edited  by  M.  C.  Cooke.     Vol.  I.     1872-3.    The  Editor. 

Hardwicke's  Science  Gossip.  1866-1875.  Sept,  and  Oct.,  1875.  I.  V. 
Williamson  Fund. 

Journal  of  Botany,  British  and  Foreign,  Nos.  145-154.  I.  V.  William- 
son Fund. 

Journal  of  the  Chemical  Society.  Aug.-Dec.  1874.  Jan.-July,  1875. 
From  the  Society. 

Linnean  Society,  Proceedings  of.  The  Sessions  of  1873-4.  Additions 
to  the  Library,  etc.  Journal :  Botany,  Vol.  14,  Nos.  77-8 ;  Zoology, 
Vol.  12,  Nos.  58  and  59.    The  Society. 

Nature.    Nos.  158-315  inclusive.     Ohas.  F.  Parker  and  The  Editor. 

Notes  and  Queries.     Parts  XII.-XVII.,  5th  Series.    The  Editor. 

Proceedings  of  the  Royal  Geographical  Society.  Vol.  XVIII.,  No.  1. 
Vol.  XiX.,  Nos.  1-7. 

Proceedings  of  the  Zoological  Society  of  London,  1874,  Part  IV. ;  1875, 
Part  1. ;  1871,  Part  I. 

Transactions  of  the  same.  Vol.  VII.,  Parts  7  and  8 ;  Vol.  VIII.,  1  and 
2  ;  Vol.  TX.,  1-3.    The  Society. 

Quarterly  Journal  of  Microscopical  Science,  N.  S.,  Nos.  2-15  and  32- 
60.     Purchased. 

Report  of  the  Proceedings  at  the  Dinner  of  the  Cobden  Cub.  July  11, 
1874.    The  Club. 

Report  of  the  43d  Meeting  of  the  British  Association  for  the  Advance- 
ment of  Science,  held  at  Bradford,  Sept.  1873. 

Same.     44th  Meeting,  1874. 

The  Annals  and  Magazine  of  Natural  History,  Nos.  75-79,  and  85-93, 
4th  scries.     Purchased. 

The  Ibis.  3d  series.  Nos.  16-19.  Vol.  V.,  17,  18,  19.  Vol.  IIL,  Sup- 
plement, 1873.     Purchased. 

The  Journal  of  Anatomy  and  P|iysiology,  conducted  by  G.  M.  Hum- 
phrey and  Wm.  Turner.    2d  Series,  Nos.  XIV.-XVI. 

The  Journal  of  the  Royal  Asiatic  Society  of  Great  Britain  and  Ireland. 
New  Series,  Vol.  VII.,  Part  IL,  and  52d  Annual  Report.  The 
Society. 

The  Journal  of  the  Linnean  Society.  Vol.  XIV.,  Nos.  73-75,  Botany; 
Vol.  XII.,  No.  57,  Zoology. 


M. 


i:  r«LIU.!«».  I.    TW8a«itij. 

■■    I  «r  fW  B«fw  HmMt of  XattMi  Hmmt.    TaLK.Wfl 

U,X«.1.    Tlr»KM«.  ^ 

•V-  M-*'      V  I  7,  Part  J.  No.  »:  Part  4.  N«.  1-X    Tti^ 

■-'■  Mm>>»  of  CMBpumtin  Zoetmc-  >^t. 

r   Tmrtm*  of  tke   Pnbnl;  »■>««  af 

■^  ■'  -  '  _-T.  ISTS.    The  Trwiw*. 

■tiiH  for  ib»  AiioBoramt  at 
tf„rd,  C'lM*^  A»f.  I(tT4.     Tit 

c  aai  Acta.   3d  twrie*.VaL  UX., 

VoL  V„  S..  ft- Vol.  VI.,  Sol  8. 


Now  Yiirfc.     TV  Aowncaa  ChrmM. 
TWKditor. 
AnMl*  of  Ik  I.Trrnn  nf  N.i>ir»l  TlirtarroT  N>«  York.    VaL  Xt, 

NflLi^-   ■n«-s..»i. 

.rf  Iho    IWr  I    l!..|ii„  il   rinl..     Vol.  5.  Not.  7.  10.  Mil  U  {    ■ 


V  of  Sow  York.  Vol.  IT. 


Vrtt,  VI.,  N™.  1,^.  ., 
Joiirnml  uf  the  Atueric*ii  <>fO|^i>hici 

Till'  fl(ici<'ly. 

N-w  York  M^dinl  .loiirosl.     V..I.  XXI.-Vi>l.  XXII..  .*>.     Tht^  VAxlOT. 
P..I.nl«r  H.ivncc  Monlhlj.     No.  .M-H.    Tbf  K.litor. 
Tmiiiitii'li'trix   uf  the   New  Vurk    Acadfinv   of   Mrtlirinc.     '2d   .Svrie*, 

Vol.  1. 
I'riK'-nliiiKn  or  (he  Mine.     May  'Hi.  X^'li. 
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Philadelphia.      American    Journal    of   Conchology.    Vol.   1,  Parts    1-4. 

Rathmell  Wilson. 
American  Journal  of  Pharmacy.    4th  Series.  Noa.  1-10.     The  Editor. 
Annual  Report  (3d)  of  the  Board  of  Managers  of  the  Zoological  Society 

of  Philadelphia.     The  Society. 
Eighth  Annual  Report  of  the  Board  of  Trustees  of  the  Building  Fund 

of  the  Academy  of  Natural  Sciences  of  Philadelphia.    From  the 

Board. 
Proceedings  of  the   Academy  of  Natural  Sciences  of  Philadelphia. 

Parts  1  and  2.     1875.    The  Publication  Committee. 
Proceedings  of  the  American  Pharmaceutical  Association  at  the  22d 

Annual  Meeting,  held  in  Louisville,  Ky.,  Sept.  1874.     The  Society. 
Proceedings  of  the  American  Philosophical  Society.    Vol.  XIV.,  Nos. 

91-94.     The  Society. 
Transactions  of  the  same.    Vol.  XV.,  New  Series,  Part  II.     The 

Society. 
The  American  Journal  of  the  Medical  Sciences.     Nos.  137-140. 
The  Medical  News  and  Library.     Vol.  32,  Nos.  385-395.     The  Editor. 
The  Dental  Cosmos.     Vol.  17.  Nos.  1-11.     The  Editor. 
The  (hardener's  Monthly.     Vol.  17,  Nos  1-11.     The  YAiior. 
The  Journal  of  the  Iranklin  Institute.     3d  Series,  May,  1875.     Vol. 

09,  Nos.  1,  3,  and  5 ;  589-593 ;  The  Editor. 
The  Penn  Monthly.     Nos.  63-71.     The  Editor. 
Salem.    Bulletin  of  the  Essex  Institute.  Vol.  6,  No.  9;  Vol.  7,  No.  5.   The 

Society. 
Proceedings  of  the  23d  Anniversary  of  the  Essex  Institute,  March  5, 

1873.     Henry  AVheatland.  . 

The  American  Naturalist.     Vol.  9,  Nos.  1-11.     Editor. 
St.  Ijouis.    The  Transactions  of  the  Academy  of  Science  of  St.  Louis.    Vol. 

IIL.  No.  2.    The  Society. 
The  Western.     New  Series.  Vol.  1,  Nos.  1-11.    The  Editor. 
Washington.     Annual  Report  of  the  Chief  of  Engineers  to  the  Secretary  of 

War  for  the  year  1874.     In  two  parts.     The  Author. 
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